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INTRODUCTORY  NOTE. 

By  the  Editor. 

Primarily  established  for  the  publication  of  the  results  of  original 
investigation  conducted  in  or  in  connection  with  the  biological  labora- 
tory of  Washburn  College,  the  Bulletin  of  the  Washburn  Lab- 
oratory OF  Natural  History  will  find  its  special  work  in  the 
development  and  diffusion  of  knowledge  concerning  the  natural  his- 
tory of  the  western  States  and  Territories.  Original  contributions 
and  notes  are  therefore  invited  from  all  engaged  in  special  researches 
relative  to  the  natural  history  of  the  West. 

Being  the  medium  for  the  reports  of  the  Washburn  Biological 
Survey  of  Kansas,  now  in  progress,  it  will  for  some  years  give  especial 
prominence  to  the  fauna  and  flora  of  Kansas;  but  it  will  include  as 
many  original  studies  and  notes  relating  to  western  America  in  gen- 
ef^  as  shall  be  found  practicable. 

The  Bulletin  will  not  be  issued  at  stated  intervals,  but  will  appear 
in  numbers,  or  sometimes  even  in  signatures  of  eight  or  sixteen  pages, 
at  such  times  as  will  best  secure  prompt  publication  of  important  mat- 
ter. It  will  be  distributed  currently  to  many  of  the  leading  scientific 
libraries,  societies  and  journals  of  America  and  Europe. 

It  is  desirable  that,  while  engaged  in  its  specific  work,  the  Bulletin 
shall  also  aid  in  extending  the  working  facilities  of  the  Natural  History 
Department  of  the  college  under  whose  auspices  it  is  published.  To 
the  end,  therefore,  that  it  may  assist  in  the  building  up  of  a  working 
library  for  the  Natural  History  Department  of  Washburn  College,  it 
is  hoped  that  all  recipients  of  the  Bulletin  will  send  some  exchange 
from  their  own  publications  or  general  stock  of  duplicates  in  natural 
history. 

For  the  benefit  of  those  who  may  desire  particular  numbers  of  the 
Bulletin,  a  small  price  will  be  set  upon  each  number 

Communications  and  exchanges  should  be  addressed  to  the  editor. 
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Prospectus  of  the  Biological  Survey  of  Kansas. 
By  the  Editor. 

It  is  proposed  to  xjouduct,  under  the  auspices  of  Washburn  College, 
an  iuforqial  biological  survey  of  Kansas.  The  work  has  already  been 
in  progress  for  some  months,  and  will  probably  require  five,  and  per- 
haps ten,  years  for  the  accomplishment  of  its  objects. 

While  the  more  popular  portions  of  our  fauna  and  flora,  and  par- 
ticularly our  birds,  insects,  and  flowering-plants,  have  been  studied  by 
Profs.  Snow,  Popenoe  and  Carruth,  Col.  Goss,  and  others,  no  attempt 
has  hitherto  been  made  at  a  systematic  survey  of  the  entire  field  of 
Kansas  botany  and  zoology.  The  work  now  proposed,  while  placing 
our  State  in  a  position  where,  as  regards  our  knowledge  of  its  natural 
history  (geology  excepted),  it  will  compare  well  with  its  older  sisters 
in  the  East,  will  present  to  science  the  facies  of  a  typical  prairie  fauna 
and  flora,  will  serve  to  define  more  clearly  the  relations  of  the  Eastern, 
Central,  Sonoran  and  Austroriparian  faunal  regions,  and  cannot  fail 
to  throw  other  important  light  upon  the  subject  of  bio-geography  and 
variation. 

We  have  said  "geology  excepted"  because,  while  there  are  few  States 
of  whose  geology,  whether  considered  in  its  scientific  or  in  its  economic 
aspect,  so  little  is  known  as  of  that  of  Kansas,  it  is  neither  part  nor 
possibility  of  the  present  undertaking  to  include  a  State  geological 
survey.  Such  a  survey  is  imperatively  needed,  but  is  of  too  great  magni- 
tude for  private  enterprise,  and  its  execution  must  be  left  to  the  State. 

The  object  of  the  proposed  survey  is  simply  to  investigate  the  fauna 
and  flora  of  a  State  which,  together  with  Indian  Territory,  holds  the 
key  to  a  more  definite  knowlege  of  the  inter-relationship  of  four  great 
faunal  regions.  It  is  believed  that  this  object  will  commend  itself  to 
all  intelligent  and  public-spirited  citizens  of  the  State;  and  the  cooper- 
ation of  such  is  invited  in  the  collection  and  donation  of  specimens  of 
mammals,  reptiles,  fishes,  shells,  insects,  crustaceans,  flowering  plants, 
ferns,  mosses,  lichens.  Fungi,  Algce,  or,  in  short,  of  whatever  lines  of  ma- 
terial can  locally  be  collected  to  best  advantage. 

The  progress  of  the  survey  will  be  recorded  in  the  form  of  partial 
reports,  or  contributions  and  notes,  which  will  come  from  specialists  to 
whom  the  material  brought  together  by  the  survey  will  be  submitted. 

Some  of  the  departments  are  still  unprovided  for;  but  the  names  of 
•  the  following  eminent  specialists,  whose  services  have  been  secured,  are 
a  sufficient  guarantee  for  the  value  of  the  proposed  work:  For  the 
fishes.  Prof.  Chas.  H.  Gilbert,  of  Bloomington,  Ind.;  land-shells,  Mr. 
Arthur  F.  Gray,  of  Danversport,  Mass. ;  fresh- water  shells.  Prof.  R. 
Ellsworth  Call,  of  Des  Moines,  la. ;  mosses,  Mr.  Eugene  Rau,  of  Beth- 
lehem, Pa.;  lichens,  Mr.  H.  Willey,  of  New  Bedford,  Mass.;  Algoe, 
Mr.  Francis  Wolle,  of  Bethlehem,  Pa  ;  AgaHcini,  Prof  C.  H.  Peck, 
State  Botanist  of  New  York;  lo^Ker  Fungi,  J .  B  Ellis,  of  Newfield,  N.J. 

A  considerable  number  of  volunteer  resident  collectors  and  corre- 
spondents have  already  been  secured  in  various  parts  of  the  State,  and 
it  is  hoped  that  others  may  soon  be  added.  The  following  points,  as 
yet  unprovided  for  by  resident  observers,  are  particularly  important 


stations;  and  we  shall  be  glad  to  correspond  with  anyone  who  can  rep- 
resent these  localities  for  the  survey,  or  direct  its  attention  to  such  as 
they  think  might  be  able  to  do  so:  (1)  the  Kansas  shore  of  the  Mis- 
souri River;  (2)  the  Mkrais  des  Cygnes  Valley,  near  the  eastern  State 
line;  valley  of  (3)  Spring,  (4)  Neosho,  (5)  Arkansas  River,  near  the 
southern  State  line;  (6)  Medicine  Lodge;  (7)  extreme  southwestern 
Kansas ;  (8)  Arkansas  River  Valley,  near  the  west  line  of  the  State  ; 
(10)  Republican  Valley,  near  west  line;  (11)  Norton  county;  (12) 
Blue  River  Valley,  near  the  northern  State  line. 

Correspondence  is  invited  from  all  interested  in  the  subject  of  nat- 
ural history  in  Kansas.  Communications  and  specimens  relating  to 
either  the  survey  or  the  Bulletin  should  be  addressed  to  F.  W.  Cragin, 
Washburn  College,  Topeka,  Kansas. 

Circulars  are  in  course  of  preparation,  giving  directions  as  to  the 
manner  of  collection,  preservation,  and  transmitting  of  specimens  best 
calculated  to  subserve  the  objects  of  the  survey ;  and  these  circulars 
will  be  forwarded  to  any  address  on  application. 


New  Species  of  Fungi  from  Washington  Territory. 

Collected  by  W.  N.  Suksdorf  during  the 

Summer  and  Fall  of  1883. 

By  J.  B.  Ellis  and  Benjamin  M.  Everhart. 

Pueciuia  asperior. — ^cidium  and  teleulospores.  On  Ferula  disso- 
luta.     June.     (No.  86.) 

The  ^cidiura  occurs  in  dense  clusters,  distorting  the  petioles  and 
the  lobes  of  the  leaf.  Cups  hemispheric  or  subangular  by  compression, 
(i-f°^°^),  margin  suberect  and  finely  toothed;  spores  orange,  subglo- 
bose,  20 — 22a  m  diameter,  or  oblong,  25 — 35X15 — 18,a.  Teleutospores 
in  black,  subpulvinate,  suborbicular  or  slightly  elongated;  sori  mostly 
less  than  1™"^-  in  diameter,  and  for  some  time  covered  by  the  epidermis; 
spores  elliptical,  obtuse,  and  rounded  at  each  end,  scarcely  constricted 
at  the  septum,  25 — 35X19 — 23//,  epispore  coarsely  warted,  scarcely 
thickened  above;  pedicels  apparently  very  short,  but  really  as  long  as 
or  longer  than  the  spore,  and  easily  breaking  off. 

Distinguished  from  P.  Smyrnii,  Cda.,  by  its  different  ^cidium  and 
black  sori,  and  from  P  Jonesii,  Pk.,  by  its  coarsely  warted  spores,  with- 
out any  appearance  of  striae. 

Puccinia  Angeiicse. —  Uredo  and  teleutospores.  Falcon  Valley. 
August.     (No.  24.) 

Sori  small  (i-lj"^°^-),  dark  brown,  soon  naked,  irregularly  scattered 
over  the  under  side  of  the  leaf,  which  assumes  a  yellowish  tinge  around 
them.  Uredospores  subglobose  or  ovate,  30 — 35X24 — 30,a,  epispore 
minutely  roughened  and  distinctly  thickened  above;  pedicels  stout, 
50 — 70X6 — 7/j.,  soon  breaking  off;  teleutospores  loosely  packed,  ellip- 
tical or  ovate,  35 — 40X20 — 25/^.,  slightly  constricted,  upper  cell  gener- 
ally broader,  epispore  thickly  covered  with  rather  small  hemispherical 


warts  but  scarcely  thickened  above.  The  Uredospores  are  found  in  the 
same  sori  as  the  teleutospores.  The  sori  are  less  compact  and  rather 
paler,  the  spores  larger,  and  the  warts  of  the  epispore  more  abundant 
and  smaller  than  in  P.  asperior  or  P.  Jonesii,  Pk. 

ji:oidiuiii  c^oiiinsise. — On  leaves,  flower-bracts,  and  calyx  of  Collinsia 
parviflora.     Falcon  Valley.     June.     (No.  63.) 

Cups  scattered,  pale,  hemispherical  first,  becoming  short  cylindric, 
|mm.  diameter,  with  the  thin,  pale  margin  recurved  and  strongly 
toothed;  spores  irregularly  globose  or  subangular,  18 — 20fx. 

Somewhat  resembles  JEcid.  hostoniatum,  Schw. 

Pateiiaria  Higrnata. —  On  dead  bark  and  wood  of  Tsuga  Pattoniana. 
Mt.  Paddo.     September.     (No.  112.) 

Gregarious, sessile, orbicular,  about  l"^'"  diameter,  cartilagino-carnose, 
black  inside  and  out,  concave  when  dry,  with  a  thick  but  narrow  and 
obtuse  border,  swelling  up  and  becoming  slightly  convex  when  moist; 
disk  marked  as  if  with  hieroglyphics,  the  markings  consisting  of  ele- 
vated ridges  and  tubercular  projections,  very  distinct  both  in  the  fresh 
and  dry  specimen.  Asci  130 — 150X12 — 15//;  paraphyses  filiform  and 
mostly  slightly  thickened  and  often  branched  above;  sporidia  uniseriate 
or  overlapping  or  sometimes  partially  biseriate  above;  elliptic-oblong, 
filled  with  nuclei,  and  imperfectly  5 — 7-septate  18 — 22X7 — 9,a,  (prob- 
ably becoming  muriform,  and  perhaps  brown,  at  maturity.) 

The  species  approaches  Hcematomyces. 

LieptoNpiiteria  iiysterioides. —  On  dead  Icaves  of  Xerophyllum  tenax. 
Mt.  Paddo  (Adams).     September.     (No.  48.) 

Perithecia  globose  (i  ^^-^  covered  by  the  blackened  cuticle,  which  is 
tardily  pierced  by  the  obtusely  conic  ostiolum.  Often  several  perithecia 
are  confluent  in  the  direction  of  the  longer  axis  of  the  leaf  so  as  to 
resemble  closely  some  minute  Hysterium;  and  this  resemblance  is  in- 
creased when,  as  occasionally  happens,  the  epidermis  splits  along  the  line 
of  the  ostiola.  Asci  oblong  or  oblong-cylindrical,  85 — 112X12 — 15//; 
paraphyses  matted  together  at  their  tips;  sporidia  biseriate,  oblong- 
fusiform,  hyaline  4-uucleate,  becoming  3-septate  and  brown,  20 — 24X 
7 — 9//,  constricted  at  the  septa,  ends  obtuse. 

pieospora  anipiiNpora. —  On  dead  stems  of  Lupinus.  Mt.  Paddo. 
June.     (No.  74  —  partly.) 

Perithecia  scattered,  superficial,  black,  subglobose  or  hemispheric 
(i'"™),  collapsing  when  dry;  ostiolum  short  cylindrical  or  subconic; 
asci  oblong,  250X75//;  (paraphyses)?;  sporidia  8  in  an  ascus,  oblong, 
obtuse  at  the  ends,  slightly  narrowed  in  the  middle,  12 — 16-septate  and 
muriform,  60 — 75X20 — 24//,  yellow-brown,  becoming  dark  brown. 

LaMioNphteria  stuppoa. —  On  dead  limb  of  Tsuga  Pattoniana.  Mt- 
Paddo.     September.     (No.  115.) 

Perithecia  superficial,  ovate,  gregarious,  subcarbonaceous,  about  1™'"- 
high,  densely  clothed  with  dull  brown  or  tow  colored,  continuous, 
200X5 — 6//  hairs  which  are  often  imperfectly  toothed  towards  their 
extremities;  ostiola  obtuse,  broad,  strongly  4  ribbed;  asci  170— 200X 
18 — 20//,  broadest  in  the  middle,  tips  mostly  prolonged,  narrowed  and 
truncate;  paraphyses  abundant,  stout,  granular,  evanescent;  sporidia 


overlapping  and  crowded,  cylindrical,  curved,  obtuse,  granular,  with 
a  large  nucleus  in  the  center,  pale- brown,  34 — 38X9 — 11//. 

AntiioNtoiiioiia  braoiiyMtoina. — On  rotten  wood  of  Tsuga  Pattoniana. 
Mt.  Paddo.     September.     (No.  113.) 

Perithecia  globose,  I'"'"-  diameter,  buried  in  the  wood,  their  short, 
stout,  obtuse,  broadly  perforated  ostiola  slightly  projecting;  asci?; 
sporidia  oblong,  elliptical,  or  subnavicular,  brown,  almost  opaque  at 
length,  22—25X11—12//. 

ceratoHtoina  tinetiim. —  On  dead  wood  of  Aoer  maerophyllum. 
Klikitat  Co.     March.     (No.  129.) 

Perithecia  erumpent,  superficial,  ovoid-globose,  i"^™*  in  diameter, 
roughened,  with  projecting  points;  ostiolum  fiiliform,  f-|™™-  long, 
nearly  smooth,  often  a  little  enlarged  just  below  the  apex,  which  is 
often  crowned  with  a  globule  of  ejected  spores  half  as  large  as  the 
perithecium  itself.  Asci  subcylindrical,  about  30X7//,  nearly  sissile; 
paraphyses  filiform ,  sporidia  biseriate,  oblong-elliptical,  subacute,  uni- 
septate,  6 — 7X2^ — S/j..  This  must  be  closely  allied  to  Rhyncostoma 
minutum  Karst,  but  is  evidently  diflTerent. 

TeiciioHpora  muricata. — On  outer  bark  of  same  tree.  San  Diego,  Cal . 
Legit  C.  R.  Orcutt;  com.  C.  J.  Sprague.     Dec,  1883.     (No.  96  ) 

Perithecia  superficial,  hemispherical,  I — l^^-  diameter,  scattered 
or  subgregarious,  olivaceous  when  fresh,  dull  black  and  collapsing 
above  when  dry,  muricately  roughened,  and  often  obscurely  radiate- 
sulcate  around  the  prominent  and  very  slightly  compressed  ostiolum ; 
asci  125x15/^,  very  evanescent;  paraphyses  abundant,  stout,  granular, 
2^ — 3//,  thick;  sporidia  oblong-elliptical,  18 — 25x10 — Hi//,  3-septate 
and  at  length  submuriform  and  brown.  Differs  from  T.  pezizoides, 
S.  &  S.,  in  its  rougher  and  larger  perithecia,  less  deeply  collapsed 
above,  and  its  larger  asci  and  sporidia.  When  the  perithecia  fall 
away,  or  on  removing  them  with  the  point  of  a  knife,  a  pale  reddish 
spot  is  left  on  the  bark  where  they  stood. 

coiiiatricha  iSuk^idoriii. —  On  a  dead  trunk  of  Flnus  albicaulis.  Mt. 
Paddo.     September.     (No.  46.) 

Gregarious  but  hardly  crowded,  standing  on  a  thin  membranaceous 
hypothallus.  Stem  black,  about  3°^°^-  high,  gradually  tapering  up- 
wards from  the  base  and  extending  as  a  columella  nearly  to  the  apex 
of  the  sporangium,  where  it  divides  into  numerous  branches;  sporangia- 
ovate-cylindrical,  3-32°^™-  high  and  about  1™™-  thick  at  the  base,  nar- 
rower above  and  sometimes  slightly  contracted  just  below  the  apex; 
capillitium  much  branched  and  strongly  developed,  forming  a  densely 
reticulated  mass  which  has  a  peculiarly  velvety  appearance  and  is  of  a 
purplish  or  violet-black  color;  spores  globose,  delicately  warted,  8//  in 
diameter.     More  robust  in  all  its  parts  than  C  typhina. 

liamproderma  robusta. — On  woody  branches  oi  Aplopappus  Bloomeri. 
Mt.  Paddo.     September.     (No.  47.) 

Sporangia  stipitate,  gregarious,  globose,  1™™-  in  diameter,  with  double 
walls,  the  outer  of  which  is  thin,  membranaceous,  transparent,  and  soon 
falls  away,  while  the  inner  one  is  quite  permanent,  and  is  of  a  dull, 
olivaceous,  metallic  gray,  without  lustre;  stem  stout,  black,  V^^-  high, 
arising  from  a  distinct,  membranaceous  hypothallus,  and  penetrating 
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as  a  columella  to  near  the  center  of  the  sporangium,  where  it  is  slightly 
thickened,  and  sends  out  on  all  sides  abundant  stout,  branching,  olive- 
brown  threads,  which  combine  into  a  dense  net-work ;  spores  snuff- 
brown,  globose,  strongly  and  densely  warted,  IH — 13/^ 

piiomn  liupini. — On  living  leaves  of  Lupine^  Falcon  Valley.  July. 
(No.  32.)  ^ 

Perithecia  minute,  subsuperficial,  black,  densely  gregarious,  in  patches 
2_3mra.  jjj  diameter,  or  confluent  over  a  large  part  of  the  lower  side  of 
the  leaf,  which  is  changed  to  a  dull  brown  on  the  opposite  side;  spores 
oblong,  hyaline,  2JX1/^-. 

Dr.  Farlow  has  sent  a  similar  production  from  New  Hampshire,  on 
leaves  of  Afnelanchier. 

Hendersonia  dipiodioides. —  On  bark  of  SambuGus  glauca.  Falcon 
Valley.     November.     ( No.  95.) 

Perithecia  depressed,  (i^'"),  surrounded  by  the  ruptured  epidermis  ; 
spores  elliptical,  brown,  2-septate,  22-30X18 — 20,a,  on  stout  pedicels 
(5/x  thick),  about  as  long  as  the  spores  themselves.  Differs  from  H.  hi- 
septata,  Sacc,  in  jts  larger  spores. 

Heiidersonia  cyiindrocarpa. —  On  dead  scape  of  JBrodicea  SowellU 
December.     (No.  109.) 

Perithecia  membranaceous,  convex*  subicular,  of  coarse  cellular 
structure,  20 — 30X20 — 23//;  ostiolum  minute,  papilliform;  spores 
copious,  cylindrical,  yellowish  or  nearly  hyaline,  3-4-nucleate,  (be- 
coming septate)  ?,  13 — 15X3^ — 4//.,  ends  obtuse. 

Excipuia  eongintinata. —  On  dead  stems  of  Valeriana  eapitata.  Mt. 
Paddo.     September.     (No.  40.) 

Excipulum  hemispherical ,  f-iaim,  across,  of  fibrous  structure,  the  fibers 
more  distinct  above,  so  as  to  form  a  marginal  fringe,  which  is  strongly 
incurved,  and  glued  together  with  a  dark-colored,  sticky  substance; 
disk  pale;  spores  abundant,  arcuate-fusiform,  tapering  to  a  slender 
point  at  each  end,  endochrome,  2-3  times  divided,  22 — 25X3/A.  Re- 
sembles a  collapsed  Sphceria.  Differs  from  E.  incurva,  Cke.,  in  its 
longer,  slender-pointed  spores,  and  smooth  excipulum. 


Notes  on  some  Southwestern  Reptiles  in  the  Cabinet 
of  Washburn  College, 

By  F.  W.  Cragin,  Sc.  B. 

The  Scelopori  and  Ophidia  in  the  following  list  have  not  been  stud- 
ied by  myself,  and  have  been  kindly  named  for  me  by  Prof  E.  D.  Cope. 

AnoiiH  principaiis.Linn. — Bastrop,Texas ;  two  specimens,  collected  by 
Mr.  L.  Heiligbrodt.  Color  of  both  (in  spirits)  purplish  brown,  with 
irregular  light  brown  dorsal  band. 

PhrynoMoiua  inodestiiin,  Grd. — Socorro,  N.  M.  One  specimen,  taken 
by  the  writer  on  a  small  red  boulder,  of  which  it  presented  very  nearly 
the  color.     The  color  of  the  reptile  was  at  the  time  supposed  by  me  to 


have  been  but  temporarily  assumed,  in  accordance  with  the  well-known 
chameleouoid  powers  of  several  of  our  North  American  lizards;  but 
the  color  remains  unchanged  at  the  date  of  writing,  over  a  year  from 
the  time  at  which  the  specimen  was  put  into  spirits. 

PhrynoNoniacoriiutiiiii,  Hurl. — Bastrop,  Texas )  ouc  Specimen,  from 
Mr.  Heiligbrodt. 

scoioporiiN  consobriniis,  B.  &  G. — Bastrop,  Texas ;  one  specimen,  col- 
lected by  Mr.  Heiligbrodt. 

sceioporiiN  ciarkii,  B.  ,&  G. —  Souora,  Mexico ;  One  Specimen,  collected 
by  Prof  J.  T.  Lovewell. 

Sceioporus  spiuostis,  wieg. — Bastrop,  Texas;  one  specimen  collected 
by  Mr.  Heiligbrodt. 

rta  stansbnriana,  B.  &G. — Two  specimens  from  Socorro,  New  Mexico 
collected  by  the  writer. 

For  the  sake  of  comparison  with  each  other  and  the  specimen  of  the 
following  species,  these  specimens  may  be  designated  as  a  and  b.  Phase 
a  was  abundant  at  Socorro ;  but  only  one  specimen  of  phase  b  was  seen. 

a.  This  specimen  differs  but  little  from  one  kindly  loaned  me  by  Prof. 
F.  H.  Snow,  and  identified  as  Stansburiana  by  Prof.  Cope.  Cephalic 
plates  comparatively  flat  and  smooth.  Two  small  plates  interposed  be- 
tween the  nasal  and  the  two  large  internasals.  Gular  fold  scarcely  distin- 
guishable below.  Hind  leg  applied  forward,  reaching  ear.  Extremity 
of  tail  thread-like.  Femoral  pores  11 — 11,  feebly  developed.  Squama- 
tion  and  color  as  usually  described  by  authors.  Total  length  4.83 
inches;  =  head  and  body  1.80  4-  tail  3.03. 

b.  Head  much  larger,  and  body  and  tail  much  stouter,  broader  and 
more  flattened  than  in  a;  both  fore  and  hind  legs  much  more  strongly 
developed.  Hind  leg  applied  forward,  reaching  anterior  border  of  ear. 
Extremity  of  tail  not  thread-like.  Cephalic  plates  somewhat  rough- 
ened and  swollen.  Large  median  dorsal  scales  graduating  regularly 
into  the  small  tubercular  scales  of  the  sides.  Four  large  scales  in  the 
depression  behind  anus.  Femoral  pores  15-14,  greatly  developed,  the 
most  of  them  occupying  almost  the  entire  width  of  the  scale.  Back 
sea-green,  mottled  with  bright  blue;  becoming  brownish  on  the  neck. 
Superior  and  lateral  surface  of  hind  legs  and  tail  for  the  most  part 
blue,  but  less  brilliant  than  the  blue  mottlings  on  the  back,  and  with 
traces  of  a  few  darker  markings.  When  carefully  studied,  the  blue 
mottlings  are  found  so  arranged  as  to  suggest  the  undulated  pattern 
seen  in  typical  males  of  Stansburiana.  Sides  of  body  and  lower  sur- 
face of  head  bluish  black;  remainder  of  lower  surface  white,  with  a 
tinge  of  blue.  Total  length  4.64  inches;  =head  and  body  1.93+tail 
2.71.     Seems  to  be  only  a  brightly  colored  phase  of  U.  Stansburiana. 

uta g-uiaris,  n.  sp. —  Body  elevated,  especially  along  the  dorsal  line. 
Tail  [partly  wanting  in  type-specimen]  apparently  tapering  as  in  U. 
Stansburiana  a.  Hind  leg  applied  forward,  reaching  about  to  the  an- 
terior side  of  the  insertion  of  fore  leg.  Cephalic  plates  rougher  and 
more  swollen  than  in  specimen  b  of  U.  Stansburiana.  No  plates  inter- 
posed between  the  nasal  and  the  internasals.  Four  rows  of  large, 
carinated,  posteriorly  rounded  dorsal  scales,  which  are  arranged  in  a 


double  series  on  either  side  of  a  narrow  median  region  of  very  small 
scales.  Remainder  of  back  and  sides  covered  with  minute  tubercular 
scales.  A  slight  dermal  fold,  armed  with  an  interrupted  row  of  pointed 
scales  (which  are  larger  and  more  continuous  posteriorly)  is  seen  on 
either  side  of  the  back,  about  midway  between  a  similar  but  shorter 
fold  on  the  side,  and  the  outer  edge  of  the  large  dorsal  scales.  The 
distance  between  the  dermal  folds  is  about  equal  to  the  width  occupied 
by  the  large  dorsal  (and  included  smaller)  scales. 

Color  above  grey,  marked  with  four  interrupted  black  or  dark  brown 
lines  which  are  situated  along  the  outer  edge  of  the  outer  row  of  large 
dorsal  scales  and  along  the  superior  dermal  folds,  being  thus  about 
equidistant  from  one  another.  A  similar  but  fainter  line,  most  distinct 
posteriorly,  is  seen  along  the  lateral  dermal  fold.  A  black  bar  extends 
from  the  front  of  the  shoulder  vertically  to  the  superior  dermal  fold. 
This  bar  turns  slightly  backward  on  the  shoulder  and  forward  at  the 
dermal  fold,  giving  the  mark  something  of  the  form  of  the  letter  Z. 
Sides  of  tail  banded  obscurely  with  blackish.  Lower  surface  of  body 
greyish  white,  dotted  with  obscure  dark  spots,  which  become  more  dis- 
tinct laterally.  Male  with  a  large  brilliant  orange-red  patch  beneath 
chin.  Owing  to  the  broken  tail,  the  exact  dimensions  of  the  specimen 
cannot  be  given  It  is  of  about  the  same  size  and  apparently  of  the 
same  relative  length  of  tail  as  specimen  a  of  Stansburiana. 

Guaymas,  Mexico ;  collected  by  Prof.  J.  T.  Lovewell. 

This  may  yet  prove  to  be  the  Uta  ornata,  var.  linearis,  Baird ;  but 
the  type  of  that  variety  is,  for  the  present  at  least,  lost,  and  Dr.  Yar- 
row writes  that  his  impression  is  that  the  dorsal  scales  of  the  specimen 
were  as  in  ornata,  from  which  species  our  specimen  is  unequivocally 
removed  by  the  two  distinct  double  rows  of  large  dorsal  scales,  as  well 
as  by  several  other  characters,  which  ally  it  to  another  section  of  the 
genus.  Unless  the  type  of  linearis  be  rediscovered,  our  specimen  must 
stand  as  the  type  of  a  distinct  species,  as  Prof.  Baird's  description  ex- 
pressly says,  "  otherwise  [which  would  include  squamation],  as  in  U. 
ornata." 

Hoibrookia iiiacuiata,Grd. —  One  specimen;  Socorro,  N.  M.,  where 
the  species  appeared  less  common  than  the  following. 

Hoibrookia  Texana.  Trosch. — ^Two  specimens;  Socorro,  N.  M.,  where 
the  species  was  very  common.  A  young  specimen  from  Bastrop,  Texas, 
collected  by  Mr.  Heiligbrodt,  has  the  upper  parts  almost  white,  with 
yellowish  markings.  It  is  perhaps  somewhat  faded  by  the  action  of  the 
preservative,  but  was  of  the  same  color  when  first  seen  by  the  writer. 

cnemidopiioruH sexiineatus, Linn. —  One  specimen;  Bastrop,  Texas, 
from  Mr.  Heiligbrodt. 

Eutaenia  cyrtopNis,  Kenn. —  Guaymas,  Mexico;  one  specimen,  col- 
lected by  Prof  Lovewell. 

HypNifcriena  oohrortiynoha.  Cope. — Guaymas,  Mexico ;  two  Specimens, 
collected  by  Prof  Lovewell. 

Tantiiia  {craoiiiM,  H.  i^  (i. —  Bastrop,  Texas;  one  specimen,  from  Mr. 
Heiligbrodt. 

Eiapfieuryxaiithas,Kenn. — Sonora,  Mexico ;  two  specimens,  collected 
by  Prof.  Lovewell. 


FIRST  REPORT  ON  THE  PROGRESS  OF  THE  WASHBURN 
BIOLOGICAL  SURVEY  OF  KANSAS. 


[letter  of  transmittal.] 

Washburn  College,  Topeka,  Kas.,  ) 
August  18,  1884.      I 
To  the  Board  of  Trustees  of  Washburn  College: 

I  have  the  honor  to  transmit  herewith  the  First  Report  of  prog- 
ress of  the  Washburn  Biological  Survey  of  Kansas.  In  so 
doing,  I  must  tender  you  my  sincerest  thanks  for  the  liberal  manner 
in  which  you  have  sustained  the  work  of  the  survey,  and  provided  for 
the  publication  of  its  results. 

Owing  to  the  necessity  of  publishing  one  signature  of  the  Bulletin 
OF  THE  Washburn  Laboratory  of  Natural  History  somewhat 
before  the  reports  upon  certain  of  the  higher  groups  can  be  ready,  no 
attempt  will  be  made  to  arrange  the  partial  reports  according  to  the 
classification  of  groups. 

Material  is  already  partly  on  hand  for  the  preparation  of  reports  on 
the  Orihoptera,  Arachnida,  Myriapoda,  Crustacea,  worms,  and  diatoms ; 
but  the  first  partial  reports  on  these  groups  will  be  necessarily  reserved 
for  the  third  general  report,  in  Bulletin  No.  o. 

Of  the  scientific  value  of  the  results  thus  far  attained,  I  do  not  need 
to  assure  you,  as  the  report  will  speak  for  itself 

Of  the  prospect — I  may  say,  promise  —  of  results  from  the  continued 
prosecution  of  the  work  under  the  same  liberal  policy  thus  far  pursued, 
I  need  only  say  that,  strange  as  it  may  seem,  Kansas  is  still,  in  some 
of  the  departments  of  its  biology,  a  terra  negleeta  et  incognita,  compared 
with  some  of  our  wildest  Territories. 

The  Survey  is  under  obligations  to  many  friends  of  natural  history 
in  Kansas  who  have  lent  their  aid  to  the  scientific  interests  of  the  State 
by  cooperating  with  the  Survey  in  the  contribution  of  specimens  and 
notes. 

And  finally,  no  small  acknowledgment  is  due  to  those  who  have 
kindly  undertaken  to  examine  and  report  upon  the  material  collected 
by  the  Survey,  which  they  have  uniformly  done  without  financial  re- 
turn and  with  little  recompense  of  whatever  sort  other  than  that  which 
is  known  in  the  pleasure  of  finding  out  new  truths. 

I  am,  very  respectful Iv, 
•  F.  W.  Cragin, 

In  charge  of  the  Survey. 
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Notes  on  the  Pishes  of  Kansas. 

By  Chas.  H.  Gilbert,  Ph.  D. 

The  material  forming  the  basis  of  the  present  paper  has  been  col- 
lected in  various  tributaries  of  the  Kansas  River  by  Prof.  F.  W. 
Cragin  and  forwarded  to  the  writer  for  examination.  Of  the  19 
species  here  enumerated,  3  are  believed  to  be  new,  4  are  known  only 
from  the  western  States  and  Territories,  and  12  are  of  general  distri- 
bution in  the  Mississippi  Valley. 

1.  Amiurus  meias  Eaf. — A  single  young  specimen  from  the  Kansas 
River  at  Topeka. 

2.  Ainiurus  cragrini  sp.  nov. —  Closely  related  to  Amiurus  brunneus 
Jordan.  Body  rather  high  and  compressed,  much  as  in  A.  catus, 
which  the  present  species  much  resembles  in  appearance.  Profile 
straight,  but  not  steep,  from  snout  to  front  of  dorsal.  Head  depressed, 
flat  and  narrow,  becoming  little  narrower  forwards,  its  greatest  width 
If  in  its  length,  the  depth  at  occiput  If.  Upper  jaw  the  longest,  con- 
spicuously projecting  beyond  the  lower.  Outline  of  gape  strongly  con- 
vex forwards,  the  width  of  mouth  equaling  interorbital  width,  slightly 
less  than  half  length  of  head.  Eye  small,  31  in  interorbital  width, 
7i  in  head.  Maxillary  barbel  reaching  beyond  basal  third  of  pectoral 
spine;  inner  mental  barbels  scarcely  reaching  margin  of  branchios- 
tegal  membrane,  the  outer  slightly  beyond  it.  Top  of  head  with  a 
longitudinal  median  groove  extending  from  snout  to  occiput,  bounded 
by  two  strong,  nearly  parallel  ridges. 

Dorsal  fin  high,  its  longest  ray  I  head,  the  spine  weak,  not  serrated, 
2t  in  head,  slightly  more  than  half  the  space  between  dorsal  and  adi- 
pose fin  Pectoral  spines  short,  with  a  few  weak  serrse  on  inner  mar- 
gin, smooth  without,  their  length  about  equaling  dorsal  spine.  Ventrals 
nearly  reaching  the  front  of  the  anal,  which  is  short,  its  base  5  in  length. 
Caudal  somewhat  mutilated,  apparently  emarginate  with  the  upper 
lobe  the  longest. 

Head  3|  in  length;  depth  4i.     A.  17. 

Color  in  spirits:  Very  light  brownish  above  and  on  sides,  belly  and 
lower  side  of  head  silvery ;  the  back  and  top  of  head  darker  than  the 
sides,  which  are  dusted  with  fine  brown  points.  Fins  and  barbels 
dusky. 

A  single  specimen,  5  inches  long,  from  "the  Lake,"  (a  blind  arm  of 
the  Arkasas  River,)  at  Garden  City,  Kansas. 

3.  ictiobuHcarpioKnf. — A  Specimen  from  Manhattan,  Kansas,  and  one 
from  Ward's  Creek. 

4.  catostoniiiN  teres  Mitch. —  Numerous  specimens  from  Shunganunga 
Creek,  and  the  Kansas  River  at  Topeka. 

In  all  of  these  there  are  three  large  round  dusky  spots  on  middle 
of  sides,  as  large  as  eye:  one  on  middle  of  caudal  peduncle,  one  under 
dorsal  fin,  the  third  above  middle  of  pectorals.  These  are  very  conspic- 
uous in  specimens  3  inches  long,  and  are  still  well  defined,  though 
fainter,  in  one  5  inches  long 
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This  peculiar  coloration,  which  led  to  the  establishment  of  the  nomi- 
nal species  triaignatus  (Cope),  is  as  well  marked  in  immature  specimens 
from  Indiana  and  Illinois. 

5.  campostoma  anomaiuin  Raf. —  Several  examples  of  this  widely  dis- 
tributed species  from  Alma,  and  from  the  Kansas  River  at  Topeka 
and  at  Ellis ;  collected  at  the  last-mentioned  place  by  Dr.  L.  Watson. 

The  very  young  have  a  conspicuous  black  lateral  streak,  which  ends 
in  a  small  black  spot  at  base  of  caudal.  These  are  wanting  in  a  speci- 
men of  three  inches. 

Teeth  4-4.  Head  4  in  length;  depth  4f.  Eye  4  in  head.  Lat.  1. 
52.     Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal. 

6.  Hybogrnathus  iitictaaiis  Agassiz. —  Girard  fails  to  assigu  a  single 
character  to  his  species  argyritis,  evansi,  or  placitus,  which  could  indi- 
cate that  they  are  distinct  from  each  other,  or  from  nuchalis;  and  if  other 
forms  are  found  in  the  West,  it  will  probably  be  impossible  to  identify 
them  with  his  painfully  inadequate  descriptions. 

Numerous  specimens  from  Ward's  Creek,  Menoken,  and  the  Kansas 
River  at  Topeka, agree  well  with  others*  collected  by  Prof  S.  A.  Forbes, 
in  Illinois,  and  show  the  follovving  characters: 

Snout  rounded,  but  not  heavy,  protruding  but  little  beyond  the 
mouth,  which  is  small,  rounded  or  angulated  anteriorly,  somewhat 
oblique;  maxillary  reaching  vertical  from  nostrils,  about  4  in  head. 
Suborbital  bones  slender,  the  greatest  depth  of  the  anterior  suborbital 
half  its  length.  Eye  3i  to  4t  in  head,  H  to  11  in  interorbital  width. 
Teeth  4-4,  grooved,  without  hook. 

Origin  of  dorsal  usually  midway  between  tip  of  snout  and  base  of 
caudal,  sometimes  nearer  head;  highest  dorsal  ray  li  in  head.  Ven- 
trals  inserted  about  under  third  dorsal  ray,  not  reaching  vent,  If  in 
head.  Caudal  i  total  length.  Lateral  line  little  decurved,  rising  an- 
teriorly.    Intestines  about  6i  times  length  of  body. 

Head  4  to  4^  in  length  D.  8:  A.  8.  Lat.  1.  38f ;  16  scales  before 
dorsal. 

Back  dusky-olive,  with  minute,  dark  punctulations.  Sides  and  be- 
low silvery;  the  middle  of  sides  grayish,  with  coarse,  dark  specks. 

Specimens  from  1  to  4  inches  long. 

7.  Pimepiiaies  confertii!>»  Girard. —  This  spccics  must  be  very  abun- 
dant in  Kansas,  as  numerous  specimens  are  at  hand  from  all  localities 
in  which  collections  were  made.f  The  specimens  before  me  show  the 
following  characters: 

Body  short  and  heavy,  the  back  much  elevated  in  adult  males,  the 
profile  forming  a  decided  reentrant  angle  at  occiput.  Cheeks  vertical, 
snout  exceedingly  blunt  in  males,  descending  vertically,  the  head  thus 
from  occiput  forwards  forming  a  cube.  Mouth  terminal,  very  small, 
with  but  little  lateral  cleft,  decidedly  oblique,  the  maxillary  reaching 
vertical  from  posterior  nostril. 

*  Specimens  from  Illinois  appear  to  have  a  slightly  shorter,  blunter  snout,  which 
is  less  than  diameter  of  eye,  and  a  smaller,  less  oblique  mouth,  with  longer  mandible. 
The  differences  are  v^y  slight,  and  are  probably  due  to  difference  in  state  of  preser- 
vation. 

t  Including  Ellis,  whence  specimens  have  been  sent  us  by  Dr.  Watson. — [Edi- 
tor. 
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Eye  small,  2J  in  interorbital  width  in  adult  males  with  fleshy  head, 
(If  to  2  in  adult  females  and  immature  males,)  3|  to  4i  in  head.  In 
adult  males,  the  top  of  the  head,  and  the  back  anterior  to  dorsal,  is 
covered  with  a  thick  layer  of  fat  in  which  the  scales  have  disappeared, 
being  apparently  absorbed;  about  15  large  tubercles  cover  the  snout, 
these  not  extending  onto  the  top  of  the  head.  Teeth  4-4,  with  deep 
groove  and  no  hook. 

Origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal, 
always  in  advance  of  insertion  of  ventrals ;  rather  more  advanced  in 
adult  males,  where  the  insertion  of  ventrals  is  often  under  fourth  dor- 
sal ray.  Dorsal  slightly  higher  than  long,  the  longest  ray  li  in  head. 
Caudal  as  long  as  head.  Pectorals  H,  ventrals  l^n  head,  the  latter 
reaching  (in  adult  males)  beyond  vent,  about  to  origin  of  anal. 

Scales  moderate,  becoming  much  smaller  forwards;  those  in  front  of 
dorsal  exceedingly  fine,  and  closely  crowded.  Lateral  line  with  a 
slight  curve,  rising  anteriorly  to  the  shoulder;  frequent  short  gaps 
occur  in  the  lateral  line,  but  in  this  interrupted  fashion  it  usually  runs 
to  base  of  caudal.  It  is  very  irregular  in  this,  however,  specimens  fre- 
quently having  lateral  line  of  one  or  both  sides  wanting  on  posterior 
half  or  two-thirds. 

Intestinal  canal  2^  times  total  length;  peritoneum  black. 

Head  31  to  4i  in  length;  depth,  4  to  4f.  D.  I.  8:  A.  7.  Lat.  1. 
47  (pores). 

Color  —  Males,  dusky-olive,  the  margins  of  the  scales  and  the  whole 
upper  anterior  profile  black.  Dorsal  uniformly  black;  anal  dusky; 
caudal  black,  whitish  at  base  of  lobes;  paired  fins,  light  at  base,  with 
black  margins.  Young  males  much  lighter,  with  a  dusky  streak  along 
sides,  more  distinct  on  sides  of  tail.  Females,  light  olive,  a  narrow, 
vein-like  black  line  along  middle  of  tail,  with  short,  diverging  branches. 
Fins  more  or  less  dusky,  the  dorsal  sometimes  with  an  indistinct  black 
bar  across  its  middle. 

A  female  2  J  inches  long  has  fully  developed  ovaries,  and  males  of 
the  same  size  have  full  nuptial  dress. 

There  seems  to  be  no  reason  for  retaining  the  genus  Hyborhynchus. 
It  is  not  possible  to  separate  con/ertus  generically  from  Pimephales  pro- 
melas,  a  very  closely  allied  form,  which  frequently  has  the  lateral  line 
complete,  or  nearly  so. 

8.  Pimephales  notata»  Raf. — One  specimen  from  Ward's  Creek. 

9.  riioia  Ntraiuiiiea  c'upe. — A  single  immature  example  (IJ  inches 
long)  from  Ward's  Creek,  Kansas,  I  fail  to  distinguish  from  speci- 
mens of  straminea  taken  in  the  Wabash  Valley.  It  agrees  very  fairly 
also  with  the  current  descriptions  of  Cliola  lineolaia  Agassiz  (=  Hy- 
bopsis  scylla  Cope),  but  if  it  really  represent  this  species,  the  latter 
can  hardly  be  considered  distinct  from  siraminea. 

The  following  is  a  description  of  the  Kansas  specimen: 
Head  rather  blunt,  the  mouth  terminal  at  the  lower  margin  of  the 
snout,  somewhat  oblique,  the  maxillary  reaching  somewhat  beyond 
anterior  margin  of  orbit,  about  3i  in  head.  Premaxillariea  on  level 
of  lower  margin  of  orbit.  Eye  large,  3  in  head,  slightly  greater  than 
iDterorbital  width.     Snout  4i  in  head. 
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Origin  of  dorsal  fiu  over  insertion  of  ventrals,  slightly  nearer  snout 
than  base  of  caudal;  longest  dorsal  ray  1|  in  head. 

Head  4  in  length;  depth  4 J,  D.  8;  A.  7,  Lat.  1.  32,  13  scales  before 
dorsal. 

Color  in  spirits — Back,  light  olive,  margins  of  scales,  dusky  ;  a  nar- 
row silvery  lateral  streak  rendered  dusky  by  minute  black  specks; 
pores  of  lateral  line  made  conspicuous  by  clusters  of  dark  specks  ; 
a  cluster  of  these  at  base  of  caudal,  and  a  broad  baud  on  sides  of  snout 
and  behind  eye.     A  dark  vertebral  streak.     Fins  plain. 

10.  ciioia  (iiyboi»si»i)  topeka  sp.  nov. —  Body  compressed,  the  back  ele- 
vated, the  anterior  profile  convex  from  dorsal  forward  to  occiput,  which 
is  depressed.  Snout  rather  blunt,  not  at  all  projecting  beyond  the 
mouth,  which  is  terminal,  oblique,  and  very  small ;  maxillary  not  reach- 
ing beyond  vertical  from  nostril,  about  4|  in  length  of  head.  Eye 
equaling  snout,  4i  in  head ;  interorbital  width  2f .  Teeth  4-4,  with 
well-developed  grinding  surface. 

Insertion  of  ventrals  directly  under  origin  of  dorsal,  which  is  much 
nearer  tip  of  snout  than  base  of  caudal;  highest  dorsal  ray  li  in  head. 
Caudal  broad  with  many  rudimentary  basal  rays  above  and  IdcIow,  the 
longest  ray  about  equaling  head.  Pectorals  reaching  ventrals,  and 
the  latter  to  vent  (both  these  fins  shorter  in  one  specimen). 

Scales  large,  not  high  nor  very  closely  imbricated,  of  uniform  size 
throughout;  14  scales  before  dorsal;  lateral  line  straight,  not  at  all 
decurved,  rising  very  slightly  immediately  behind  head. 

Head  4  to  4i  in  length;  depth  3|.     D.  8,  A.  7,  Lat.  L  35|. 

Olivaceous,  more  or  less  silvery  on  middle  of  sides,  scales  of  back 
with  dusky  margins;  a  dark  vertebral  streak;  a  dusky  streak  formed 
by  coarse  dark  points,  runs  from  snout  through  eye  across  opercles 
and  along  middle  of  sides  to  tail,  where  it  ends  in  a  small  dusky  spot. 
Fins  unmarked.  This  species  resembles  somewhat  Cliola  straminea,  but 
difiers  conspicuously  in  the  greater  depth,  smaller  eye,  and  in  its  ter- 
minal, oblique,  smaller  mouth. 

Three  specimens,  2^  inches  long,  from  Shunganunga  Creek. 

11.  Cliola  (?)  gribbosa  Grd. —  I  refer  to  this  species,  with  much  doubt, 
two  specimens,  each  2  inches  long,  from  Ward's  Creek,  Kansas. 

Body  very  deep,  compressed;  head  short,  the  mouth  terminal,  oblique, 
the  snout  sharp,  not  at  all  projecting;  jaws  equal,  the  lower  shutting 
within  the  upper  in  closed  mouth;  maxillary  reaching  vertical  from 
front  of  orbit,  8  in  head.  Eye  longer  than  snout  t  interorbital  width, 
3t  in  head.  Teeth  4-4,  without  grinding  surface,  the  cutting  edge 
strongly  crenate. 

Front  of  dorsal  over  or  slightly  behind  insertion  of  ventrals,  nearer 
base  of  caudal  than  tip  of  snout  by  diameter  of  orbit;  dorsal  not  high. 
Pectorals  long,  about  reaching  origin  of  ventrals,  41  in  length  of  body. 
Ventrals  reaching  front  of  anal,  If  in  head.  Lateral  line  somewhat 
decurved  anteriorly. 

Head  4  in  length;  depth  31.  D.  8,  A.  8.  Lat.  1.  33,  14  scales  be- 
fore dorsal. 

Olivaceous  above,  dusted  with  dark  points;  light  below;  a  silvery 
lateral  streak  becoming  dusky  towards  tail.  One  specimen  with  a  nar- 
row black  streak  between  rami  of  lower  jaw. 
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12.  MinniiiiM  cornntiis  (Mitch.)  J.  &  G. — EUis ;  Collected  by  Dr.  Watson. 

13.  MiniiiluM  (I<ythruriis)  iiigripiuni»i  sp.  nov. —  Body    very  high,    the 

back  moderately  compressed,  and  much  elevated,  rising  in  a  strong 
curve  from  occiput  to  front  of  dorsal ;  supra-orbital  region  depressed, 
the  profile  of  top  of  head  concave;  snout  convexly  rounded,  rather 
short  and  blunt.  Mouth  terminal,  wide,  very  oblique,  the  lower  jaw 
slightly  included,  its  tip  not  projecting;  maxillary  scarcely  reaching 
front  of  orbit,  21  in  head.  Eye  moderate,  its  diameter  nearly  equal- 
ing snout,  t  interorbital  width,  4  in  head.  Teeth  2-4-4-2,  with  strong 
hook,  and  visible  grinding  surface. 

Dorsal  fin  inserted  behind  front  of  ventrals,  its  origin  midway  be- 
tween tip  of  snout  and  base  of  median  caudal  rays  (slightly  nearer 
base  of  caudal  in  a  younger  specimen,  a  female,  with  back  less  ele- 
vated.) Base  of  dorsal  f  its  height,  the  longest  ray  If  in  head.  Base 
of  anal  but  little  shorter  than  its  longest  ray,  which  is  I  length  of  head. 
Caudal  rather  short,  less  than  length  of  head.  Ventrals  reaching  vent, 
II  in  head;   pectorals  reaching  base  of  ventrals,  li  in  head. 

Scales  much  higher  than  long,  very  closely  imbricated,  becoming 
very  small  on  nape;  about  30  scales  before  dorsal;  lateral  line  much 
decurved  anteriorly. 

Peritoneum  bright  silvery. 

Head  4  in  length;  depth  21.     D.  8.     A.  II,  10  or  11.     Lat.  1.  40. 

Color  olivaceous,  everywhere  thickly  dusted  with  fine  black  specks, 
lighter  on  belly  and  below;  no  dark  stripe  on  back;  snout  and  upper 
anterior  profile  dusky  ;  traces  of  orange  red  along  scales  of  belly.  Fins 
all  jet  black,  most  intense  on  anterior  rays  of  vertical  fins,  and  on  outer 
rays  of  paired  fins.  Caudal  paler.  Some  of  the  scales  along  sides 
still  showing  fine  tubercles,  which  in  life  doubtless  covered  sides  of 
body  and  top  of  head. 

The  specimen  serving  as  type  of  this  description  is  an  adult  male,  3 
inches  long,  from  Shunganunga  Creek.  A  smaller  female  specimen  is 
also  in  the  collection  from  the  same  locality.  This  latter  is  filled  with 
ripe  spawn,  the  depth  being  3^  in  length.  The  profile  rises  in  an  al- 
most straight  line  from  snout  to  base  of  dorsal,  and  the  fins  are  uni- 
formly pale,  with  the  exception  of  a  dark  spot  at  base  of  anterior 
dorsal  rays.     No  trace  of  this  dusky  blotch  is  visible  in  the  male. 

14.  Phenacobius  mirabilis  Girard. —  Mouth      horizontal,      subinferior, 

quite  on  the  lower  side  of  the  thick  snout,  which  scarcely  projects 
beyond  it;  maxillary  reaching  the  vertical  from  nostril,  4  in  head; 
lips  thin,  the  lower  much  less  developed  than  in  other  species.  Eye 
equaling  interorbital  width,  less  than  length  of  snout,  3i  to  3i  in  head; 
snout  3.  Height  of  preorbital  H  times  in  its  length,  which  equals  that 
of  eye.  Teeth  4-4,  hooked  and  without  evident  grinding  surface; 
pharyngeal  bones  and  teeth  very  small  and  weak. 

Origin  of  ventrals  under  3d  or  4th  ray  of  dorsal,  slightly  nearer 
snout  than  base  of  caudal;  length  of  fin  If  in  head,  tips  about  reach- 
ing vent.  The  middle  distance  between  tip  of  snout  and  base  of  caudal 
falls  under  the  4th  dorsal  ray ;  highest  dorsal  ray  H  in  head.  Caudal 
well  forked,  equaling  length  of  head. 

Scales  moderate,  becoming  somewhat  smaller  and  more  crowded  an- 
teriorly.    About  18  scales  before  dorsal.     Lateral  line  nearly  straight. 
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Head  4^  to  4f  in  length;  depth  (?)  4!.     D.S;  A.  7.     Lat.  1.  43f . 

Back  olivaceous,  the  scales  broadly  edged  with  dusky.  A  dusky 
silvery  streak  following  lateral  line,  ending  in  a  jet  black  spot  as  large 
as  pupil,  on  base  of  tail ;  back  with  an  indistinct  dusky  streak.  Fins 
unmarked. 

Three  specimens,  2  to  2J  inches  long,  from  Ward's  Creek. 

15.  ^ieinotiius  corporaiis  Mitch. —  One  Specimen,  4  inches  long,  from 
Shunganunga  Creek. 

Head  31  in  length ;  depth  4f .  D.  8.  A.  8.  Lat.  1.  59.  A  dark 
stripe  along  sides;  base  of  dorsal  with  the  characteristic  black  spot  in 
front;  a  dark  line  from  snout  to  eye. 

16.  Ftinduius  zebrintis  J.  A-  (r. —  Three  specimens  of  this  species,  (two 
males  and  one  female,)  from  Ellis,  Kansas,  collected  by  Dr.  Watson, 
are  the  first  that  have  been  seen  since  the  original  discovery  of  the  spe- 
cies in  the  Rio  Grande  River,  and  afford  material  for  a  full  description. 
They  show  the  following  characters: 

Head  and  body  shaped  much  as  in  Fundulus  similis,  but  the  snout 
somewhat  less  elongate.  Width  of  preorbital  about  6i  in  length  of 
head;  eye  moderate,  4  to  4^  in  head,  If  in  interorbital  width;  posterior 
margin  of  orbit  in  middle  of  length  of  head;  teeth  in  both  jaws  in  a 
villiform  baud,  with  the  external  series  much  enlarged;  interorbital 
width  2t  in  head;  snout  3f. 

Branchiostegals  5. 

Dorsal  fin  long  and  rather  low,  the  base  longer  and  the  rays  higher 
in  males  than  in  females;  origin  of  dorsal  nearly  equidistant  between 
snout  and  margin  of  caudal,  slightly  nearer  the  snout  in  males,  and 
nearer  end  of  caudal  in  females ;  base  of  dorsal  in  males  6  to  6Hn  total 
length,  the  highest  dorsal  ray  about  half  head;  in  females  the  base  is 
7i  in  total  length.  Origin  of  anal  opposite  that  of  dorsal  in  males, 
behind  it  in  females;  in  the  latter  the  anal  is  sharply  angulated,  the 
anterior  rays  more  than  thrice  the  height  of  the  posterior,  and  more 
than  two-thirds  length  of  head.  In  males  the  margins  of  both  dorsal 
and  anal  fins  are  evenly  rounded,  the  anal  is  the  highest,  its  rays  beset 
with  minute  white  prickles.  Oviduct  forming  a  low  sheath  along  base 
of  anterior  half  of  anal.  Pectorals  not  reaching  base  of  ventrals, 
equaling  distance  from  snout  to  preopercular  margin.  Ventrals  about 
reaching  vent.     Caudal  truncate,  li  in  head. 

Scales  very  small,  in  about  60  oblique  series  from  opercle  to  base  of 
caudal;  about  21  in  an  oblique  series  from  vent  upwards  to  middle  of 
back ;  no  enlarged  humeral  scale.  In  males  the  margins  of  scales  are 
rough  with  minute  tubercles. 

Head  3^  to  3|  in  length;  depth  4i  to  4f.  D.  14  or  15;  A.  13  or  14. 
L.  3  inches. 

Color:  Greenish  above,  sides  and  below  silvery-white,  the  sides 
tinged  with  sulphur-yellow ;  the  greater  part  of  each  scale  on  back  ren- 
dered dusky  by  black  points;  sides  with  from  14  to  18  dusky  bars  from 
back  to  ventral  region,  occasionally  meeting  on  ventral  line;  these  bars 
are  very  variable  in  width,  seemingly  narrower  in  females,  in  which 
half-bars  are  frequently  inserted  between  the  others ;  the  interspaces 
are  as  wide  as  the  bars,  or  usually  wider.  Fins  yellowish,  without  dis- 
tinct markings,  in  the  males  all  very  dusky  except  the  anal. 


16 

This  is,  in  all  probability,  the  species  described  by  Girard  from  the 
Rio  Grande,  under  the  name  Hydrargyra  zebra.  It  has  but  5  branch- 
iostegal  rays,  (the  number  is  not  mentioned  by  Girard,)  and  would 
therefore  fall  in  the  division  Fundulus. 

17.  Lioponiis  iiniiiiiis  (ird. —  Many  Specimens  of  this  widely  distributed 
species  are  in  the  collection,  from  Ward's  Creek  and  Shunganunga 
Creek,  near  Topeka.  One  of  these,  3  inches  long,  shows  the  coloration 
of  adults,  the  sides  being  marked  with  the  characteristic  orange  spots, 
and  the  opercular  flap  surrounded  by  a  red  (in  spirits,  white)  margin. 
The  sides  of  caudal  peduncle  are  marked  with  olive-brown  spots  and 
mottlings.  Younger  specimens  have  no  orange  spots,  but  the  sides  are 
covered  with  numerous  small,  round,  olive-brown  spots,  (as  figured  by 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.,  pi.  vii,  fig.  13,)  these  sometimes 
with  a  tendency  to  form  double  bars.  Soft  dorsal,  and  base  of  caudal 
often  likewise  spotted. 

18.  L.ei>oini»«  oyaneiiiis  Kaf. —  Five  specimens  from  "the  Lake"  at 
Garden  City,  Kansas.  An  adult  has  the  nuchal  region  swollen  and 
very  prominent,  as  figured  by  Girard,  (Calliurus  longulus,  U.  S.  Mex. 
Bound.  Surv.  Ichth.,  pi.  iv,  fig.  1;)  but  the  dorsal  spines  are  much 
lower,  their  length  considerably  less  than  that  of  snout. 

19.  Pceciiiciittays  coeruieus  (storer)  Ag. — Ellis;  collected  by  Dr.  Wat- 
son. 


First  Contribution  to  the  Knowledge  of  Kansas 

Lichens. 

By  H.  Willey. 

Ttielosehistes  elirysoplitlialinus  (L.)    Norm. —  "Edge  of  pine  board  in 

crevice  of  walk  and  in  several  other  localities  in  and  about  Topeka." 
(F.  W.  Cragin.) 

Thelo!4clii»4tes  concolor  Dicks. —  "Topeka."    (  F.  W.  Cragin  ) 
TheloMciiistes  concolor  Dicks.,  var.  effusa  Tuckerm. —  "  Topeka."     (  F.  W. 

Cragin.) 

Parineiia  Borresi  Turn. — "  Various  places  about  Topeka ;  also  sent 
from  Netawaka,  Brown  Co ,  by  Miss  Mara  Becker."    (F.  W.  Cragin.) 

PhyHcia  Hteiiaris  L. — "  Topcka  and  Tecumsch;  also  collected  at 
Netawaka  by  Miss  Mara  Becker."  (F.  W.  Cragin.) 

piiyctcia  obsoiira  (Eiirh.)  Nyi. —  "Topeka."  (F.  W.  Cragin.) 

PhyMcla  adicltitinata  ( Floerk.)  Nyl. —  "  Topeka."    (F.  W.  Cragin  ) 

Peltiiccra  canina  (L.)Hoffm. —  "Topcka."    (  F.  W.  Cragin.) 

PeltlKcra  canina  (L.)  Hoft'm.,  var.  Juvenilis  (— )• — "TeCUmseh."     (F.    W. 

Cragin.) 

coiicma  pycnocarpum  Nyl. —  "Tecumseh."  (  F.  W.  Cragin.) 

PlacodlMmcerinuni  (Heaw.)Nacg.  A  Hepp. —  "  Topeka."    (F.  W.  Cragin.) 

piaco<iiiiin  fVrrufrincuni  (Hiids.)  Hepp. —  "Topeka."    (F.  W.  Cragin.) 
Lecanora  MubritHca  ( L.)  Ach. —  "Topeka."  (F.  W.  Cragin.) 
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Rinodina  sophodes  (Ach.  Nyl.)  Tuckerm. —  "Topeka."     (F.  W.  Cragin.) 

PertiiHaria  oouimitnis  DC. —  "Topeka."  (F.  W.  Cragin.) 
ciadonia  mitruia  Tuckerm. —  "Tecumseh;  OD  a  clayey  bank,  at  foot 
of  an  old  stump.  I  have  also  taken  a  Ciadonia  of  apparently  the  same 
species  on  the  face  of  the  limestone  bluff  facing  the  Republican  River 
at  Milford.  Cladonice  of  the  mitruia  section  of  the  genus  are  evidently 
not  generally  distributed  in  Kansas,  as  I  have  searched  for  them 
through  the  northeastern  quarter  of  the  State  some  three  months  since 
finding  the  first  specimens,  and  have  been  able  in  that  time  to  add  but 
a  single  locality."  (F.  W.  Cragin.) 


First  Contribution  to  the  Knowledge  of  Kansas  Algae. 

By  Francis  Wolle. 

Osciiiaria  iimosa,  (Roth.)Ag. — "On  a  Submerged  stone  in  rapids  of 
Deer  Creek,  a  little  east  of  Topeka."  (F.  W.  Cragin.) 

Osciiiaria  tenerrima.  Kg. — "  Eastern  suburbs  of  Topeka,  in  a  muddy 
(temporary)  stream,  clinging  to  a  submerged  weed."  (F.  W.  Cragin.) 

Protococcus  viridis,  Ag. — **  Covering,  as  with  a  kalsomine  of  Paris- 
green,  the  bark  on  the  lower  part  of  the  trunk  of  a  living  tree,  in  Shun- 
ganunga  woods,  near  Topeka."  (F.  W.  Cragin.) 

ciosterium Simula, Muiier. — "In  sediment  clinging  to  a  weed  in  a 
muddy  stream  in  the  eastern  suburbs  of  Topeka."  (F.  W.  Cragin.) 

Cosmarium .  —  Small  species,  not  determined.    "  Manhattan, 

among  specimens  collected  by  Mr.  W.  H.  Cowles  A.  B.,  instructor 
in  English  and  History  at  the  State  Agricultural  College."  (F.  W. 
Cragin.) 

spiro^yra longrata.  Kg. —  "Submerged  stone  in  rapids  of  Deer  Creek, 
east  of  Topeka."  (F.  W.  Cragin.) 

Spirog:yra  quinina,  Ag. — "Streams,  horsc-troughs,  and  temporary  pools 
about  Topeka;  common.  Also  collected  at  Manhattan  in  the  stream 
running  through  the  Agricultural  College  grounds,  by  Mr.  Cowles." 
(F.  W.  Cragin.) 

Spirogyra Specics  not  yet  determined.     "This  species, 

which  seems  very  near  (if,  indeed,  not)  S.  diluta,  Wood,  occurred  in 
large  felted  masses  in  pools  of  a  tributary  of  Shunganunga  JCreek 
which  becomes  partially  dry  in  summer;  Topeka."  (F.  W.  Cragin.) 

€ladopliora  fracta,  (Dillw.)  Kg.,  var.  subsimplex.  Kg. — Somewhat  peculiar 

in  form.  It  has,  in  some  respects,  the  appearance  of  a  Bhizoelonium. 
Needs  further  examination.  "Growing  on  the  back  of  a  young  snap- 
ping-tortoise  IChelydra  serpentina,  (L.)  Schw  ]  in  an  upland  stream 
south-east  of  Topeka,  in  early  spring."  (F.  W.  Cragin.) 

Cladopliora  fracta,  (Dillw.)  Kg.,  var.  gpossypina,  Kg "Manhattan,  from 

the  stream  in  Agricultural  College  grounds;  collected  by  Mr.  Cowles." 
(F.  W.  Cragin.) 


18 

Rhizoeionium  staipnaie,  Woiie. — "  Manhattan,  from  the  stream  in  Ag- 
ricultural College  grounds;  collected  by  Mr.  Cowles."    (F.  W.  Cragin.) 

Oe<logronium  pachyderimini,  Witt.  &  Lund. —  "  Manhattan,      from       the 

Stream  in  Agricultural  College  grounds;  collected  by  Mr.  Cowles." 
(F.  W.  Cragino 


First  Contribution  to  the  Knowledge  of  Kansas 
'  Mosses. 

By  Eugene  Rau. 

wei8iaviriduia,Brid. — "Topeka;  collected  by  Mr.  Jerry  M.  Fields." 
(F.  W.  Cragin.) 

€eratodon:purimreiis,  Brid. — "  Topcka,  ou  the  ground  in  shady  places ; 
common;  collected  by  Mr.  Fields."  (F.  W.  Cragin.) 

Physconiitriuin  pyriforine,  L. — "Washburn  College  campus ;  col- 
lected by  Mr.  Fields  and  myself.  I  have  found  it  scattered  in  great  pro- 
fusion upon  the  prairie  every  where  about  Topeka.  It  fruits  in  March, 
April,  and  early  May,  its  large,  curly-stemmed  capsules  at  last  turning 
orange  colored,  and  imparting  this  color  to  the  patches  with  which  it 
dots  and  decorates  the  prairie. 

Fuiiaria  hygrometrica,  iiedw. — "Topeka;  Collected  by  Mr.  Fields." 
(F.  W.  Cragin.) 

Bryum  arg^entenm,  L. — "  Washburn  College  campus;  collected  by 
Mr.  Fields.  This  species  grows  in  almost  every  situation  that  affords 
shade.  It  seems  to  prefer  rather  open  shade,  as  the  lee  of  houses  and 
hedges,  where  the  drainage  from  the  rain  keeps  the  ground  hard  and 
bare,  except  for  the  spangles  and  little  divans  of  its  silvery  green,  and 
sometimes  a  slight  film  of  algae  "  (F.  W.  Cragin.) 

Milium  cuspidatum,  Hedw. — "Shunganunga  woods,  near  Topeka,  on 
ground  in  rather  damp  places;    common;   collected  by  Mr.  Fields." 

Atriciiiim  angrustatuni,  Brid. — "Tecumsch,  OU  a  gravelly  clay  soil  at 
the  edge  of  woods;  collected  by  myself"  (F.  W.  Cragin.) 

Anomodon  obtnsifoiius*,  Br.  Eu. — "Shunganunga  woods  near  Topeka; 
collected  by  Mr.  Fields."  (F.  W.  Cragin.) 

Hypnum    (Bracliytlieciuiii)    acuniinatuin,    Beauv.?  —  "Shunganunga 

woods,  near  Topeka,  at  foot  of  trees;  collected  by  Mr.  Fields."     (F. 
W.  Cragin.) 

Hypnum  (Bracliytheclnni)  plnmosnin,  Swarz. —  "Topeka;    collected 

by  Mr.  Fields."  (F.  W.  Cragin.) 

Hypnum  (RliyncostefBrium)  scrrulatum,  Hedw. — "Topeka;    collected 

by  Mr.  Fields."  (F.  W.  Cragin.) 

Hypnum  (AmblyHteKium)  serpens,  L.,  vars. — "  Topeka,  various  places 

on  ground  and  (more  rarely)  on  stone;  and  at  Tecumseh.     Collected 
by  Mr.  Fields  and  myself"  (F.  W.  Cragin.) 
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First  Contribution  to  the  Catalogue  of  the  Hymenomy- 
cetes  and  Gasteromycetes  of  Kansas. 

By  F.  W.  Cragin,  ScB. 

For  the  determination  of  the  species  of  Agaricini  in  the  following 
list,  I  am  indebted  to  the  kindness  of  Profs.  C.  H.  Peek,  of  Albany, 
and  A.  P.  Morgan  of  Cincinnati.  For  other  Hymenomyeetes  and  the 
Gasteromycetes,  I  must  be  held  responsible,  though  most  of  them  have 
been  examined  by  Mr.  J.  B.  Ellis  of  Newfield,  N.  J.,  and  a  consid- 
erable number  of  them  by  Prof  Peck  also. 

I  am  under  especial  obligation  to  Mr.  Ellis  for  the  warm  and  practi-^ 
cal  interest  which  he  has  constantly  shown  in  my  work,  by  sending  me. 
many  valuable  notes  and  specimens,  answering  queries  —  in  some  in- 
stances, by  furnishing  complete  transcripts  of  descriptions  inaccessible 
to  me  —  and  by  his  expressed  wish  to  aid  me  in  every  possible  way. 
Indeed,  I  may  say  that,  without  his  liberal  aid,  my  studies  could  not 
have  been  made  until  a  much  later  day. 

To  the  generous  contributions  of  several  lovers  of  botany,  resident 
in  diflferent  parts  of  the  State,  and  to  the  lively  interest  which  many  of 
the  students  of  Washburn  College  have  taken  in  the  collection  of  Fungi, 
I  am  indebted  for  many  species  and  localities,  which,  but  for  their 
zealous  aid,  I  had  been  unable  to  report.  These  obligations  will  be 
found  duly  acknowledged  under  the  names  of  the  species. 

The  Agaricini  are  not  represented  in  the  present  contribution  in  any- 
thing like  their  actual  relative  number  in  Kansas,  a  deficiency  which  I 
hope  to  remedy  by  another  season's  work,  and  for  which  some  allowance 
can  perhaps  be  made  when  it  is  remembered  that  the  material  here  re- 
ported, excepting  that  received  from  Prof  Carruth,  has  been  collected 
since  last  October,  in  the  intervals  of  other  duties,  and  while  engaged 
in  pushing  as  vigorously  as  possible  collections  and  studies  in  other 
departments  of  biology. 

The  dates  given  are  merely  those  at  which  the  specimens  have  been 
collected,  and  do  not  always  represent  a  time  at  which  the  species  may 
be  observed  in  the  fresh  condition. 

The  species  of  the  genera  heiow  Poly por us  have  been  arranged  alpha- 
betically, owing  to  lack  of  time  for  giving  the  entire  list  the  rearrange- 
ment I  had  intended. 

AGAKICINI. 

Agaricns  Mor^ani,  Pk. —  I  have  Collected  this  large  and  remarkable 
species  in  Shawnee,  Riley  and  Davis  counties,  usually  on  the  open 
prairie.  I  have  also  information  of  its  occurrence  in  other  counties, 
and  have  received  it  from  as  far  west  as  Ellis,  where  it  has  been  col- 
lected by  Dr.  Louis  Watson.  In  favorable  seasons  it  will  doubtless  be 
found  over  the  entire  State.* 

Asaricns  iiiudens,  Schw. — Douglas  county  ;  received  from  Prof.  J.  H. 
Carruth. 

Asaricus  monodeipbas,  Morg. — Douglas  county ;  from  Prof.  Carruth. 

*  Since  the  above  was  printed  I  have  observed  A.  Morgani  in  Finney  and  Ford 
counties. 
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A^aricns  ustaii$4,  Fr. — Topeka,  November. 

Ai^aricusiradicatus,  Reih. — Around  stumps  in  woods  of  ShuDganuDga* 
Creek,  near  Topeka. 

A^aricus  dryophiius.  Bull. — Near  Dover,  in  June. 

A^aricus  amabiiipes,  Pk. — Near  Dover,  June. 

Af^aricus  veiutipes.  Curt. — This  is  preeminently  a  winter  agaric,  be- 
ing the  most  abundant  species  in  the  vicinity  of  Topeka,  from  autumn 
to  early  spring,  growing  under  dead  leaves,  about  stumps,  etc.  Also 
contributed  from  Netawaka  by  Miss  Mara  Becker. 

A^aricu^i  peiianthintis,  Fr.- — Topeka,  November. 

Agraricus  rngrosus,  Fr. — Topeka,  November. 
'  A^aricus  ^aiericuiatus.  Scop. — Shunganunga    woods,  near    Topeka, 
November. 

Ag:aricus  fibula.  Bull. — Topcka,  on  bank  of  Shunganunga  Creek,  No- 
vember. 

A«raricus  uimarins.  Bull. —  Common  in  autumn  and  early  winter  at 
Topeka  on  sound  elm  logs.     Also  sent  from  Ellis,  by  Dr.  Watson. 

Asraricns  atrocoerulens,  Lasch. — Topeka,  November. 

Agaricus  sapidus,  Kaich. — Topcka,  abundant  on  stumps,  logs,  etc., 
throughout  the  entire  year.* 

Agaricuf^  appiieatus,  Batsch. — Topcka,  ou  a  dead  cherry-brauch,  May. 
Also  Franklin  county,  near  Wells ville;  from  Miss  Kittie  Officer. 
^^^  Agaricus  aiveoia/jfe,  sp.  nov. —  Pileus  convex,  about  an  inch  across, 
salmon-red ;  stipe  and  gills  concolorous ;  surface  of  pileus  raised  into 
a  net-work  of  ridges  or  walls,  so  as  to  give  it  &  pitted  appearance  ;  stipe 
short  and  thick,  the  total  height  of  the  specimen  being  about  equal  to 
the  breadth  of  the  pileus;  spores  rose-white,  better  described,  perhaps, 
as  a  delicate  salmon-pink. 

Of  this  unique  species,  belonging  to  the  series  Hyporhodii,  I  have 
seen  but  two  specimens  —  these  brought  to  me  at  such  a  time  as  to  pre- 
vent me  from  sending  them  to  Prof  Peck  in  the  fresh  state  or  taking 
a  sketch  and  notes  from  them,  so  that  I  am  able  to  give  only  this  brief 
description.  One  of  the  specimens  was  finally  sent  to  Prof.  Peck  in  a 
much  shrivelled  and  discolored  condition  ;  but  he  neither  determined 
it  nor  called  it  new,  merely  stating  that  it  was  of  interest.  Having 
thus  had  my  attention  particularly  called  to  the  species,  I  have  con- 
sulted the  literature  of  the  Agaricini,  and  finding  nothing  at  all  resem- 
bling it  in  the  literature  of  European  and  North  American  Agaricini, 
I  have  ventured  to  characterize  it  as  new.  The  few  characters  given  are 
doubtless  sufficient  to  fix  the  identity  of  the  species  ;  but  a  full  descrip- 
tion will  be  prepared  upon  the  first  accession  of  new  material. 

The  specimens  were  brought  in  from  the  Shunganunga  woods  about 
June  1,  by  two  of  the  students  of  Washburn  College,  but  by  which  ones, 
I  have  unpardonably  forgotten. 

AfraricuH  .  (— ). — An  undetermined  species  of  the  subgenus 

Inoeybe.     Near  Dover,  June. 

*I  have  not  collected  Agaricini  in  September  as  yet;  but  as  the  species  is 
common  in  all  the  other  months,  it  is  presumably  so  in  September. 
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Afrariciis  vorvacti.  Fr. — Topeka,  November. 

AsariouN  mollis, schaeff. — Topeka,  December. 

Airar  lens  cam  pes  tris,  Linn. — I  am  as  yet  unable  to  give  the  mush- 
room as  a  Kansas  species  on  Prof.  Peck's  or  my  own  authority. 
There  seems,  however,  to  be  abundant  evidence  of  its  jjeneral  distri- 
bution throughout  eastern  and  central  Kansas.  Mrs.  S.  Officer  assures 
me  that  she  has  collected  the  mushroom  in  Topeka  for  the  past  nine 
years,  and  that  after  long  rains  it  usually  makes  its  appearance  along 
the  streets  in  various  parts  of  the  city  and  on  the  neighboring  prairies. 
She  has  also  found  it  at  Ellis.  Although  the  present  season  has  been 
in  the  main  a  wet  one,  it  has  failed  to  appear  in  Topeka  in  its  usual 
haunts  this  year,  at  least  in  the  southwestern  section  of  the  city. 

Agrarieus  subiateritins,  Schseff. — Topeka,  November. 

Agraricns  canipanniatas,  L.  (?) — Near  Dover,  June. 

Affaricus  papillionaceus,  Fr  (?) — Topeka,  about  JuDB  1. 

coprinus  comatns,  Fi.  D. — Manured  lands  near  Topeka,  May. 

€oprinns«  picaceus.  Bull. — Topcka,  about  Juue  1.  Prof.  Peck  states 
that  this  is  the  first  recognition  of  this  species  in  America. 

Hygrophorus  pratensis,  Pers. — Topeka,  in  woods,  growing  among 
dead  leaves. 

Hygrropborns  liaarae,  Morg. — Topeka,  November. 

i^actarins  subduieis,  Fr. — Topeka,  in  woods,  June  and  July;  rather 
common. 

i^actarias .  (— ). — A   thick,  dark-red   specimen,   sent   from 

Lawrence  by  Prof.  Carruth,  and  clearly  distinct  from  subduleis,  is  re- 
ferred to  Lactarius  by  Prof.  Morgan.  It  seems  to  approach  Cantha- 
rellus  in  the  form  of  the  lamellae. 

Rnssuia  emetica,  Fr. — Woods  of  Antelope  Creek,  Wabaunsee  county, 
early  August;  collected  by  Miss  Kittie  Officer. 

Marasmius  pyrrliocephalus.  Berk. — Topeka,  November. 

Marasmius  exteiisipes,  Pk. — Near  Dover,  in  Mission  Creek  woods, 
June.  The  same  {fide  Peck)  as  M.  longipes  of  the  Twenty-sixth  N.  Y. 
Museum  Report,  the  name  longipes  having  proved  to  be  preoccupied. 

Marasimus  campanniatus,  Pk. — Near  Dover,  in  Mission  Creek  woods, 
June;  exceedingly  abundant.  This  is  {fide  Peck)  perhaps  only  a 
small  form  of  M.  siccus,  Schw. 

i^entinus  i,e€ontei,  Fr. —  Abundant  on  dead  wood  in  Shawnee  and 
Wabaunsee  counties;  less  so  in  Davis  county.  I  have  also  received 
it  from  as  far  west  as  Ellis,  through  Dr.  Watson,  and  from  Douglas, 
Brown  and  Greenwood  counties,  through  Prof  Carruth,  Miss  Mara 
Becker,  and  Mr.  Howard  Tucker,  respectively. 

*  Several  other  species  of  Coprinus  have  been  collected,  and  of  some  the  speci- 
mens occur  in  great  profusion ;  but  they  are  so  difficult  of  preservation  that  I  have 
not  been  able  to  send  them  away  so  as  to  reach  Prof.  Peck  in  recognizable  condi- 
tion, and  with  some  I  have  made  no  attempt.  I  hope  to  give  them  some  critical 
attention  myself  another  season. 


22 

PaniiN  tornioHiiM,  Fr. —  ShuDganuDga  Creek  woods,  near  Topeka; 
rather  common  in  May. 

PanuH  oonchatus,  Fr. — Shunganunga  woods,  autumn;  common. 

Noiiizophyiiiini  ooinmuno,  Fr. —  Abundant  at  Topeka  throughout 
the  year.  Also  Douglas,  Brown  and  Franklin  counties,  from  Prof. 
Carruth,  and  Misses  Mara  Becker  and  Kittie  Officer. 

i^enzitoM  betiiiina,  L. — Woods  of  Kansas  and  Shunganunga  valleys; 
autumn  and  winter.  Franklin  county,  from  Miss  Kittie  Officer;  and 
Atchison  county,  from  Mr.  C.  E.  Belden. 

POLYPOKEI. 

Boietns  subtomentosns,  Linn. —  Common  in  the  woods  of  Shunga- 
nunga Creek  in  June  and  July,  and  perhaps  later.  Also  collected  by 
Miss  Kittie  Officer,  on  Antelope  Creek,  in  Wabaunsee  county,  early 
in  August.  The  occurrence  of  the  genus  in  the  Blue  River  valley  was 
recorded  by  the  late  Mrs.  E.  C.  Jewell,  in  1881. 

Polyporus  brumalis,  Pers. — Topeka,  Spring. 

Poiyporns  arcniarins,  Fr. — Abundant  at  Topeka  from  early  spring 
to  summer;  most  common  on  pieces  of  fallen  branches.  I  have  also 
observed  it  at  Tecumseh,  and  in  Wabaunsee,  Riley  and  Davis  counties. 
It  has  been  sent  from  Douglas,  Brown  and  Greenwood  counties,  by 
Prof  Carruth,  Miss  Mara  Becker,  and  Messrs.  H.  D.  Tucker  and  J. 
E.  Griffith. 

Poiyporus  squamosns,  Fr. — Shunganunga  woods,  May;  collected  by 
Messrs.  H.  D.  Tucker  and  B.  F.  Jones. 

Poly porus  flssus.  Berk.? — For  the  ouc  beautiful  specimen,  which  I 
refer  with  much  doubt  to  Berkley's  fissus,  I  am  indebted  to  Professor 
Carruth,  who  collected  it  near  Lawrence.  The  following  are  its  char- 
acters: Pileus  rather  thin,  subcoriaceous,  glabrous,  subnitent,  zoneless, 
creamy  white;  its  general  outline  orbicular,  but  repand  and  cut  into 
several  petaloid  lobes;  about  an  inch  and  a  half  across;  its  margin 
acute  and  slightly  inflexed.  Stipe  excentric,  solid,  reticulate  from  the 
decurrent  pores,  slender,  tapering  downward,  becoming  abruptly  black 
at  about  one-fourth  its  length  from  the  pileus,  slightly  S-shaped,  about 
an  inch  and  a  half  long,  two  lines  in  diameter  at  top,  a  little  more 
than  one  line  at  base.  Pores  decurrent,  minute,  even,  equal,  penta- 
gonal, short,  acute,  with  thin  entire  dissepiments,  soiled  yellowish. 

This  species  certainly  stands  very  close  to  Folyporiis  fismis,  Berk., 
but  would  seem  distinct  if  Berkley's  description  can  be  fully  relied  on, 
which  seems  to  me  doubtful.  His  description  designates  the  pores  of 
fissus  as  "punctiform"  and  of  such  minuteness  as  to  be  invisible  to  the 
naked  eye,  so  that  the  the  type-specimen  was  submitted  to  him  as  a 
supposed  species  of  Thelephora.  The  Lawrence  specimen  has  the  pores 
minute,  but  easily  visible  to  the  naked  eye,  and  sufficiently  large  to 
show,  without  the  aid  of  a  lens,  the  distinctly  polygonal  form  of  the 
pores.  It  presents  no  appearance  of  anything  that  could  be  called 
"minutely  velvety"  on  the  stipe,  the  upper  portion  of  which  is  reticu- 
late by  the  decurrent  pores,  becoming  rugose- wrinkled  and  finally 
smooth  toward  the  base. 
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Should  our  specimen  prove  distinct  from  jissuSy  it  will  represent  a  new 
species,  which  may  be  provisionally  named  Polyporus  cremoriflorus. 

PoiyporuM  piripeM,  Fr.  —  Shuugauunga  woods,  near  Topeka,  Novem- 
ber. Also  represented  from  Atchison  county  by  several  large  and 
beautiful  specimens  collected  by  Mr.  C.  E.  Belden. 

Polyporus  iticidus.  Leys.  —  Topeka.  Also  Lawrcncc,  from  Professor 
Carruth. 

PoiyporuM  c'iirti»iii.  Berk.  —  Topeka.  Mr.  Ellis  doubts  whether  Cur- 
tisii  is  more  than  a  variety  of  hieidus, 

Poiyporns  suiphuretis.  Bull.  —  Topcka,  Rutumn,  rather  common. 
Also  Lawrence,  from  Professor  Carruth. 

Poiyporu$i  sRii^JTiius,  Pers.  —  Topeka,  November  and  April. 

Polyporus  lacteus,  Fr. — Topeka,  December. 

Polyporus  niduians,  Fr. — Topeka,  April.  Spongy  and  bibulous  when 
fresh,  and  apparently  referable  to  the  section  Spongiosa  with  quite  as 
much  propriety  as  to  Lenti. 

Polyporus  einnabarinus,  Jacq. — Topcka.        Common    throughout    the 

year  on  decaying  cherry  branches ;  also  Lawrence,  from  Prof.  Carruth. 

Polyporus  giivus,  Schw. — Topeka.  Very  common  at  all  seasons;  also 
Brown  and  Atchison  counties,  from  Miss  Mara  Becker  and  Mr.  C.  E. 
Belden. 

Polyporus  Aimosus,  Pers. — Topeka,  December. 

Polyporus  fra^rans,  Pk. — Topeka,  December.  Prof.  Peck  writes  that 
P.  fragrans  may  prove  only  a  variety  of  P.  fumosus,  Pers.,  from  which 
it  differs  in  its  fragrance  and  in  its  unequal,  angular  and  lacerated 
pores. 

Polyporus  adustus.  Wild. — Topeka  ;  abundant  throughout  the  year. 
Lawrence  ;  from  Professor  Carruth. 

Polyporus  hispidus.  Bull. — Atchison  county  ;  from  Mr.  C.  E.  Belden. 

Polyporus  pnbescens,  Schum. — Topeka,  October. 

Polyporus  labyrinthicus,  Schw.? — Topeka,  November. 

Polyporus  resin«>iis,  Schrad — Topeka,  December. 

Polyporus  bet niinus.  Bull — Douglas  county,  from  Prof.  Carruth. 

Polyporus  incrassatus.  Berk- — Topeka,  November. 

Polyporus  incrassatus,  Berk.,var,reniformis,Morg Topcka,  November. 

Polyporus  appianatus,  Pers — Douglas,  Shawucc  and  WabauDsec 
counties;  common. 

Polyporus  igniarius,  Linn — Topcka,  autumn  and  winter.  Atchison 
Co.,  from  Mr.  C.  E.  Belden. 

Polyporus  saiicinns,  Fr — Topeka,  February. 

Polyporus  iiirsutus,  Wuif. — Topeka,  commou  at  all  seasons.  Doug- 
las, Brown,  and  Wabaunsee  counties;  from  Prof  Carruth,  Miss  Mara 
Becker  and  Mr.  Jerry  Fields. 

Polyporus  versicolor,  Linn. — The  commonest  of  all  our  Polyporei, 
and  abundant  at  all  seasons.  Topeka,  Lawrence,  Dover,  and  Maple 
Hill.     Sent  from   Brown,  Franklin,  Pottawatomie,  Wabaunsee  and 
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Atchison  counties  by  Miss  Mara  Becker,  Miss  Kittie  Officer,  Dr.  P. 
McVicar,  Mr.  J.  B.  Fields,  and  Mr.  C.  E.  Belden. 

Poiypornw  conciiifer,  8chw. — Topeka ;  common  in  autumn,  winter, 
and  spring  ;  Lawrence.  Wellsville,  from  Miss  Kittie  Officer  ;  Alma, 
from  Mr.  J.  B.  Fields. 

PoiyporuB  barbatnius,  Fr.,* — Closely  related  to  pergamenus,  Fr., 
arcticus,  Fr.,  and  barbceformis,  Berk.  Common  at  Topeka  on  fallen 
branches,  etc.  It  is  in  its  prime  in  autumn,  and  may  be  found  through- 
out the  winter;  but  the  purple- red  color  of  the  hymenium  loses  its 
richness  upon  exposure  to  extreme  cold,  either  becoming  faded  or  turn- 
ing brown. 

Poiypornn  biformis,  Fr. — Topcka,  December. 

Poiyporas  obiiquus,  Pers. — Topeka,  autumn  and  winter. 

Poiyporus  nigrer.  Berk. — Topeka,  November. 

Poiyporns  conti^uus,  Pers.? — Seems  to  differ  from  specimens  of  this 
species  in  Ellis'  N.  A.  Fungi,  and  other  specimens  kindly  sent  me  by 
Mr.  Ellis,  only  in  having  a  more  distinct  and  free  margin  and  a  some- 
what lighter  color.     Lawrence;  from  Prof  Carruth. 

Poiyporus  arg:iiiaceiis,  cke.? — Topeka,  December.  Fresh  specimens 
turn  brown  when  scratched  or  bruised. 

poiyporns  mucidus,  Pers.  ?  ? — Topeka,  March.  Specimens  in  poor 
condition,  and  not  determinable  with  certainty.  They  should  perhaps 
be  referred  to  P.  nivosus,  Berk  ,  and  may  possibly  belong  to  neither  of 
these  species. 

Poiypiorns  obducens,  Pers. — Topeka,  December  and  March. 

Poiyporus  vuigraris,  Fr. — Topeka,  winter. 

Poiyporus  vaporarius,  Pers. —  Topeka,  winter  and  spring. 

Trametes  ohiensis,  B.  &  c. — Topeka,  February. 

Trametes  Kansensis,  sp.  nov. — Pileus  dimidiate,  sessile,  pitted  so  as  to 
appear  granulate,  tumulous,  normally  once  or  twice  sulcate  near  the 
acute  margin  ;  from  nearly  brown  on  the  margin,  becoming  gieyish 
and  then  blackish  toward  the  center ;  interiorly  light  chestnut'  brown. 
Hy menial  surface  fulvous  (pallido- fulvous  to  rufo-fulvous),  more  or 
less  convex,  with  a  smooth  (almost  unctuous)  feel,  easily  receiving  and 
retaining  the  impression  of  the  finger-nail.  Pores,  long,  unequal,  en- 
tire, multiform,  largely  subrotund,  many  arcuate,  a  few  even  sinuate, 
obtuse,  for  the  most  part  rather  distant,  lined  with  whitish  or  greyish 
brown.  Trama  of  the  pores  becoming  ferruginous  yellow  in  a  super- 
ficial zone,  about  one-fifteenth  to  one-twentieth  of  an  inch  in  thickness 
in  which  zone  the  lining  of  the  pores  becomes  lighter. 

*My  specimens  of  this  species  were  at  first  referred  to  pergamenus,  both  by 
Prof.  Peck  and  by  Mr.  Ellis.  The  latter  afterward  revised  the  determination, 
calling  it  arcticus.  Stibmitting  specimens  to  Dr.  M.  C.  Cooke,  of  England,  he  re- 
ceived the  report,  arctictis  or  barboRfonnis,  with  a  preference  for  the  latter.  Dr. 
Cooke,  on  further  study,  and  consultation  with  Rev.  M.  J.  Berkeley,  concluded  it 
to  be  rmiher  of  these,  but  barbatuLus,  Fr.  Whether  it  agrees  entirely  with  this 
species,  even,  was  not  stated,  and  wanting  access  to  the  description  of  barbaivlus, 
or  to  specimens  for  comparison,  I  am  unable  to  state. 
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This  distinct  and  handsome  fungus  might  be  referred  to  Dcedalia 
with  quite  as  much  propriety  as  to  Trametes,  being  intermediate  in  po- 
sition between  the  two  genera.  In  the  few  specimens  seen,  the  hyme- 
nial  surface  has,  a  little  below  the  margin,  a  narrow  region  almost 
destitute  of  pores,  the  pores  just  below  this  region  being  rather  larger 
than  elsewhere,  those  above  being  smaller  than  elsewhere,  and  subro- 
tund.  While  very  unequal,  the  pores  are  intermediate  in  average  size 
between  those  of  T.  rigida^  B.  &  M.,  and  those  of  T.  Lindheimeri, 
B.  &C. 

In  two  specimens,  some  of  the  tumuli  of  the  pileus  have  developed 
into  little,  obliquely  sessile  pileoli,  and  in  one  specimen  these  pileoli 
are  so  arranged  as  to  crown  the  pileus  with  a  fantastic  rosette.  The 
species  is  perennial,  and  the  interior  of  the  pileus  shows  concentric 
zones  corresponding  with  the  growth  of  the  successive  seasons.  In 
two  of  the  specimens  the  surface  of  the  pileus  has  become  more  or  less 
cracked  in  lines  between  the  tumuli  and  mainly  in  the  direction  of  the 
length.     Four  specimens  have  the  following  dimensions: 


Length* 

Breadth. 

Height. 

No.  1 

1.5  in. 
1.2-1.3 
1.5 
.9 

3.0  in 
4.6 
3.1 
1.5 

1.6  in. 

No.  2 

11 

No.  3 

17 

No.  4 

10 

The  great  breadth  of  No.  2  has  been  produced  by  the  growing  to- 
gether of  two  specimens  side  by  side,  the  smaller  specimen  being  but 
1.2  in.  in  length,  the  larger  1.3  in.,  while  the  ratio  of  these  measure- 
ments to  their  breadths  (when  due  allowance  is  made  for  the  shortening 
by  interference  in  cohesion)  tallies  well  with  the  ratios  of  length  to 
breadth  in  the  other  specimens.  We  have  thus  essentially  five  speci- 
mens, with  the  length  about  equal  to  the  height,  and  about  half  the 
breadth ;  and  these  proportions  are  probably  not  far  from  the  normal 
average  for  the  species.  The  specimens  were  found  in  November  by 
Mr.  C.  H.  Horsford,  on  dry  oak  planks  of  the  flood-gate  in  the  dam 
at  Lawrence. 

Trametes  i^indheimeri,  B.  & c. — Topeka,  February;  on  standing  wil- 
lows. Mr.  Ellis  writes  me  that  there  is  but  a  single  specimen  of  this 
rare  species  in  herbarium  Berkeley.  He  possesses  a  specimen  from 
Iowa,  where,  I  infer,  it  is  not  common.  I  have  as  yet  met  with  only 
some  half  a  dozen  specimens;. but  as  I  have  also  received  three  speci- 
mens from  Prof.  Carruth,  collected  by  him  near  Lawrence,  it  cannot 
be  extremely  rare  in  eastern  Kansas. 

Trametes  sepinin.  Berk. — Topeka;  autumn,  winter,  and  spring,  on 
comparatively  sound  oak  stumps  and  rails.  In  one  variety  of  this 
species  the  spores  are  but  about  half  as  large  as  usual,  the  dissepiments 
are  thicker,  and  the  margin  is  more  distinct. 

*  By  length,  is  meant  the  distance  of  the  most  remote  point  of  the  margin 
from  the  plane  of  attachment ;  by  breadth,  the  greatest  horizontal  dimension  per- 
pendicular to  the  length ;  and  by  height,  the  vertical  dimension. 
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Trametes  rigrida,  B.  &  M. — Topcka,  November.  Incrusting  the  entire 
side  of  a  fallen  tree. 

Dtedaiia  ainbiicua.  Berk. — Topeka ;  several  wintered  specimens  taken 
in  April  by  Messrs.  H.  D.  Tucker  and  B.  H.  Jones.  Also  Franklin 
county,  from  Prof  Carruth.  Excepting  one  young  specimen  (which 
is  considerably  thickened,  like  an  Ohio  specimen  of  the  same  size)  these 
specimens  are  all  very  broad  and  thin,  distinguishable  in  no  respect 
from  a  Florida  specimen  sent  me  by  Mr.  Ellis. 

Bsedalia  ambigrua.  Berk.,  var.  nov.  coronata. — A    Specimen    of   Dcedalia 

taken  near  Topeka  in  autumn  agrees  well  with  ambigua  in  texture,  color 
and  pores,  but  differs  so  remarkably  in  form  from  any  known  phase  of 
that  species  that  it  seems  worthy  of  distinction,  at  least  as  a  variety. 
It  has  the  pileus  dimidiate,  higher  than  long,  its  margin  pinched  off  from 
the  remainder  by  a  deep  groove,  and  separated  into  four  large  broadly 
rounded  sub-erect,  symmetrical  lobes,  which  are  well  parted  at  the 
base,  but  contiguous  above,  giving  them  a  pileoloid  appearance.  The 
central  surface  of  the  pileus  is  much  elevated  and  evenly  rounded. 

Dtedaiia  confra§rosa.  Bolt. — Topeka,  autumn ;  common,  and  very  va- 
riable. Pileus  usually  whitish,  with  scorched  margin,  rarely  brown, 
often  roughened  with  a  mucous  growth.  Hymenium  porous  to  lenzi- 
toid. 

Dsedaiia  paiiido-fniva.  Berk. — Several  specimens  received  from  Law- 
rence, from  Prof.  Carruth.     This  is  the  Lenzites  vialis,  Pk. 

Dsedaiia  tortuosa,  sp.  nov. —  Pilei  dimidiate,  convex,  often  imbricated 
and  confluent,  between  corky  and  woody,  strigose-roughened,  pale 
yellowish  brown,  becoming  smoother  and  paler,  internally  concolorous, 
zonate,  one-twelfth  to  one-eighth  of  an  inch  thick,  usually  once  or 
twice  sulcate  near  the  acute,  minutely  repand,  ferruginous  brown  mar- 
gin. (Margin  sometimes  concolorous.)  Hymenium  pale  cinnamon- 
brown,  generally  effused  at  the  base  and  abruptly  sub-porous  at  the 
margin.  Sinuses  labyrinthiform,  flexuose,  intricate,  torn  and  toothed  ; 
very  similar  to  those  of  D.  unicolor,  Fr.,  except  in  color  and  much 
larger  size. 

The  largest  single  pilei  observed  measure  about  two  inches  in  length 
by  three  in  breadth. 

On  rotten  logs,  Topeka,  December. 

Bsedaiia  unieoior.  Bull. —  Topeka,  November,  and  Lawrence.  Sent 
from  the  latter  locality  by  Professor  Carruth. 

FavoiiiN  Enropseas,  Fr. —  Topeka,  May  to  December ;  abundant. 
Atchison  county,  from  Mr.  C.  E.  Belden. 

MeruiiuB  corium,  Fr.-^—  Topeka,  December. 

MeruiiiiN  Huicatus,  Pk. —  Topeka,  December. 

Meruiius  rubeiiuH,  Pk. —  Differs  slightly  in  color  from  typical  rubel- 
lu8y  but  is  probably  that  species. 

MeruiiuM  treineiiosns,  Schrad. —  Topeka,  November  and  February. 
A  fresh  specimen,  found  at  the  latter  date,  covered  the  entire  lower 
side  of  an  extremely  rotten  log,  clothing  it  in  tints  of  almost  sunset 
splendor. 
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HYDNEI. 
Hydnuni  aintaceara,  Fr. — Topeka,  December. 
Hydnuin  coraiioides,  Scop. —  Lawrence,  from  Professor  Carruth. 

Hydnum  farinaceuin,  Pers. —  Topeka,  winter. 

Hydnuiii  oohraccum,  Pers. —  Topeka,  autumn  and  spring. 

Hydnam  caput-mednsae.  Bull. — WellsviUe,  from  MisS  Kittie  OflScer, 

¥rho  found  it  in  April,  growing  in  a  cleft  in  the  trunk  of  a  living  elm. 

Mucroneiia  fasicuiaris,  A.  A  s. — Topeka,  December. 

irpex  lacteus,  Fr. — Topeka,  November. 

irpex  mollis,  B.  &  c. — Topeka,  April. 

Irpex  paiiescens,  schw.? — Topeka,  February. 

irex  paradoxus,  Schrad. — Topeka,  December. 

Irpex  sinuosus,  Fr. — Topeka,  common  and  variable;  and  Dover. 

Irpex  tuiipiferns,  Schw. — Topeka,  common  ou  decaying  branches. 

Baduium  moiare,  Pers. — Topeka,  February. 

odontia ,  (— ). — Specimens  too  old  for  specific  identification. 

Topeka,  February,  on  a  decorticated  log. 

AUEICULAEINI. 

cratereiias ,  (— .) — Undetermined.   A  delicate,  nearly  white, 

infundibuliform  species.  Two  specimens,  found  growing  in  rich  mold 
beneath  bushes  in  Shunganunga  woods,  near  Topeka,  July. 

Tbeiepbora  pallida,  Schw. — On  ground  in  woods  of  Antclopc  Creek, 
Wabaunsee  county  August;  from  Miss  Kittie  OflScer. 

Theiepbora ,  (— ). — Undetermined.     Allied   («ec.  Ellis)   to 

T.  pedicellata,  Schw.     Topeka,  December. 

Stereum  aeerinum,  Pers.  var.  nivosum  (— ). — On   the  bark  of  Standing 

trees;  Topeka,  common. 

sterenm  aibobadiam,  Fr. — Topeka,  common.  Netawaka,  from  Miss 
Mara  Becker ;  Franklin  county,  from  Miss  Kittie  Oflficer. 

sterenm  candidnm,  Fr. — Topeka,  December. 

stereum  compiicatum,  Fr. — Topeka,  autumn,  common. 

stereum  flavido-aibum,  cke. — Topeka,  February. 

sterenm  frnstaiosam,  Pers. — Topcka,  on  old  stumps  and  logs ;  Com- 
mon throughout  the  year. 

sterenm  birsutnm,  Fr, — Topeka,  November. 

sterenm  negiectnm,  Pk. — Topeka,  autumn.     Not  quite  typical. 

sterenm ,  (— )• — Undetermined.  Apparently  new;  but  re- 
quires further  study.     Topeka,  November. 

sterenm  ocbroieucnm,  Fr. — Topeka,  February. 

Sterenni  pnrpurenm,  Pers.? — Topeka,  April. 

Sterenm   rnbiginosnm.  Lev. — Topeka,    COmmon.        BrOWn      COUnty; 

from  Miss  Mara  Becker. 

sterenm   spadiceum,  Fr. — Topcka,  COmmon. 


28 

stereum ,  (-). — Undetermined,  and  apparently  new ;  but  na 

fresh  specimens  have  been  seen.     Topeka,  December. 

stereum  striatum,  Fr.-^— Topeka,  November. 

stereum  versicolor,  Swarz. — Topeka,  autumn  and  winter.  Eureka^ 
from  Mr.  J.  E.  Griffith. 

Stereum  versicolor,  Swarz.  var.  fasciatum,  Schw. — Topcka,  autumn. 
Corticinm  arachnoidenm,  B.  &  C? — Topeka,  April. 

corticium  caiceum,  Fr.? — Topeka,  December. 

Corticinm (-). — Apparently  new,  but  the  material  is  some- 
what weathered,  and  fresh  specimens  must  be  awaited.  Topeka,  De- 
cember. 

Corticinm  cinerenm,  Fr. — Topeka,  December. 

Corticinm  cremoricoior,  B.  &  c. — I  have  not  Studied  the  material  of 
this  species.  Mr.  Ellis  writes:  "It  has  the  hymenium  floccose — pul- 
verulent, instead  of  'here  and  there  papillose.'"  The  pulverulent 
condition  is  perhaps  due  to  the  weathering  of  the  specimens,  which 
were  collected  in  December.     Topeka. 

Corticinm  fnmigatnm,  Thum.? — Topeka,  March. 

Corticinm   incarnatnm,  Fr. — Topeka,    On    Oak     StumpS,    chipS,     and 

comparatively  sound  logs;  common  throughout  the  year.  Brown 
county;  from  Miss  Mara  Becker. 

Corticinm  laeve,  Pers. — Topeka,  November  and  February. 

Corticinm  ocbroleneum,  Pers. — Topeka,  April.      Brown  COUnty,  from 

Miss  Mara  Becker. 
Corticinm  veintinnm,  Fr. — Topeka,  November. 
Soienia  ochracea,  Pers. — Topeka,  November. 
Cypbeiia  fuiva,  B.  &  R. — Topeka,  January. 

CLAVAEIEI. 

ciavaria ,  (— ). — The  late  Mrs.  E.  C.  Jewell  has  ascribed  two 

species  of  Ciavaria  to  the  Kansas  flora.  I  have  not  yet  met  with  any 
representative  of  the  genus  in  Kansas,  and  if  the  forms  reported  by 
Mrs.  Jewell  were  of  true  Ciavaria,  they  can  hardly  be  abundant 
with  us. 

Caiocera  cornea,  Batsch. — Topeka,  December. 

TKEMELLINI. 

Tremeiia  foiiacea,  cke. — Topeka;    spring,  summer,   and    autumn; 
common. 
Tremeiia  vernicosa,  sp.  nov. — Topeka,  February. 

Exidia  iclandnlosa,  Fr.?— Topeka. 

Hirneola     anricnla- Jndae,    Berk.  —  Topcka  ;       autumn,       abundant. 

Franklin  county,  from  Miss  Kittie  Officer ;  Brown  county,  from  Miss 
Mara  Becker. 

Niemateiia  nncieata,  Fr. — Abundant  in  the  Kansas  Valley  at  To- 
peka, and  the  Republican  valley  at  Milford.* 

*Ovdng  to  lack  of  time  for  the  proper  elaboration  of  the  portion  of  this  paper 
relating  to  the  Gasteromycetes,  that  portion  of  the  contribution  will  be  relegated 
to  Bulletin  2,  wliich  will  also  contain  a  contribution  to  the  knowledge  of  the 
microscopic  Fungi  of  Kansas. 
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NOTE. 
By  the  Editor. 

We  occupy  the  bulk  of  this  issue  of  the  Bulletin,  with  the  Report  of 
the  Biological  Survey.  Articles  on  some  southwestern  minerals  and  on 
the  Crooked  Creek  valley  are  included,  however,  and  we  trust  will  prove 
of  interest. 

We  regret  that  necessity  has  compelled  a  change  in  the  dress  of  the  Bul- 
letin: but  trust  it  will  not  be  considered  a  serious  blemish. 


Notes  on  Localities  of  some  Interesting  Minerals. 
By  J.  C.  Cooper. 

In  the  summer  of  1880  I  made  a  camp  at  the  base  of  Crested  Butte 
Mountain,  Gunnison  County,  Colorado,  and  wandering  about  one  day, 
always  keeping  a  lookout  for  minerals,  I  found  some  inferior  hemitrope 
crystals  of  feldspar  in  the  talus  at  the  base  of  the  mountain.  A  further 
investigation  disclosed  the  fact  that  the  rocky  core  of  the  mountain,  which 
is  a  porphyritic  trachyte  cf  igneous  origin,  was  thickly  studded  with  beau- 
tiful single,  hemitrope  and  twin  crystals  of  feldspar,  varying  in  size  from 
microscopic  to  the  maximum  size  that  they  have  ever  been  found, 
fully  3i  inches  in  length.  This  locality  is  probably  the  richest  on  this  con- 
tinent in  these  beautiful,  rare  and  interesting  crystals,  but  most  of  them 
are  very  firmly  embedded  in  their  trachytic  matrix  and  it  requires  careful 
and  patient  work,  with  good  cold-chisels,  to  get  a  few  perfect  specimens 
of  them.  While  camped  there  from  June  until  September  I  averaged  one 
day  a  week  working  diligently  at  getting  out  specimens  and  succeeded  in 
getting  as  fine  a  line  of  them  as  has  probably  ever  been  gathered.  This 
collection  now  makes  a  part  of  the  mineralogical  collection  of  the  State 
University  of  Kansas,  at  Lawrence. 

Some  very  fine  crystals  of  cerargyrite  (ruby  silver)  have  been  found  in 
the    'Ruby  Chief"   mine,  Irwin,  Colorado,  some   of  them    fully  half  an 
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inch  in  diameter  with  good  faces.  Smaller  crystals  of  cerargyrite,  but-  of 
good  form,  have  been  found  in  Burlington  mine  in  the  same  camp. 

Dana,  in  his  revised  Mineralogy,  does  not  credit  the  United  States  with 
vanadates  of  lead.  I  have  found  good  brown  crystals  of  vanadarute  in  the 
dump  pile  of  an  unnamed  prospect  hole  near  Walnut  Grove  on  the  Has- 
sayampa  river,  Yavapai  (county,  Arizona.  Some  of  them  two  millimeters 
in  diameter  and  four  long.  Also  some  fair  specimens  of  wuU'enite,  yellow 
crystals  of  vanadanite,  descloizite,  dechenite  and  wulfenite  in  the  Merritt 
mine,  near  Socorro,  New  Mexico.  Also  vanadanite  and  wulfenite  in  the 
dump  of  a  small  prospect  working  near  the  summir.  of  Socorro  Mountain. 
Beautiful  small  red  crystals  of  vanadanite,  descloizite  and  wulfenite  in  the 
dump  of  a  small  pi-bspect  working  about  7  miles  northeast  of  Alamillo  in 
New  Mexico.  Some  very  good  brown  and  yellow  crystals  of  vanadanite, 
and  an  exceedingly  interesting  crystalization  of  descloizite,  because  it  is 
near  red  in  color,  in  the  Sierra  Grande  mines  at  Lake  Valley,  New  Mex- 
ico. Altogether  I  have  found  vanadanite  in  eleven  different  localities  in 
New  Mexico  and  Arizona. 

Pyromorphite  at  the  McGregor  mines,  Georgetown,  New  Mexico.  And 
a  peculiar  new  feature  of  it,  in  five  crystallizations,  in  the  Agua  Frio  mine, 
Yavapai  County,  Arizona. 

Stolzite  from  a  mine  near  Shakespeare,  New  Mexico. 

Barite  and  fiuor  spar  in  the  mines  in  the  Oscurra  Mountains,  New 
Mexico. 

Apophyllite  in  small  crystals  at  the  Seventy-six  mine,  Silver  City,  New 
Mexico 

Cerussite  and  anglesite,  in  the  Kelly  mine,  Magdalena  mountains,  New- 
Mexico;  and  in  many  other  mines,  but  not  in  sucli  aood  form  as  at  the 
Kelly. 

Arragonite  in  good  crvstallizations,  of  a  beautiul  pale  amber  color,  on 
the  west  side  of  the.  Ladrone  mountains.  New  Mexico. 

Staurolite  in  micaceous  schist,  quite  abundant,  near  ICmbuda.  New 
Mexico. 

Hornblende,  in  rather  peculiar  crystalline  form,  Nogales,  Lincoln  coun- 
ty. New  Mexico.  )k 


Notes  on  the  Region  of  Crooked  Creek,  Kansas. 

By  the  Editor. 

The  writer  recently  enjoyed  a  brief  trip  to  the  valley  of  Crooked  Creek, 
a  tributary  of  the  Cimarroti  River  in  Ford  (formerly  Meade)  Co.,  from 
his  recollections  of  which  the  following  notes   have  been   hurriedly  drawn 

The  Crooked  Creek  valley  offers  a  marked  contrast  to  the  general  topo- 
graphical features  of  western  Kansas.  It  possesses  many  springs,  dark, 
miry,  and  reedy  lagoons,  some  quicksands,  and  treacherous  mires,  small 
marshes,  and  even  peat-bogs.  In  the  last,  tlie  peat,  like  that  of  which 
Dr.  Hayden  speaks,  (Final  Rep.  U.  S.  Geol.  Surv.  ofNebr.)  ns  likely  to 
occur  to  a  considerable  extent  in  western  Nebraska,  is  composed  not  of 
mosses,  wliich   are   comparatively  scarce  in   Ford  Co.,  but  largely   of  the 
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Waso.s  and  rliizoJiia>  ul"  tlio  reecl.s,  .sediies  and  ^»a>.-«c>:  wli(»^c  iai»k  uiowiii 
characterizes  the  boirs.  These  bogs  and  higoons  will  doubtless  be  found 
to  yield  luau}^  forms  of  vegetation  that  will  not  be  found  elsewhere,  so  far 
west.^iu  tlie  State. 

This  is  the  region  of  the  great  salt-well  which  was  formed  in  1879  by 
th<}  sudden  sinking  of  a  circular  area  of  land,  150  or  200  feet  across,  in- 
cluding a  slice  of  the  '"Jones  and  Plummer  Trail,''  which  was  then,  as  its 
slightly  diverted  course  is  siill,  heavily  traveled.  No  warning  was  given 
of  the  coming  engulfment.  Silently,  and  in  the  night,  that,  "  charmed 
circle''  was  swallowed  up  and  covered  with  a  brine  said  to  have  been  at 
iir^Lillk^'''^"?'^^^^''^^'"*-^".^^^'-  Originally  much  deeper,  it  is  now  filling  up 
witliday  from  above,  and  a])parently  with  quicksand  at  the  same  time  from 
a  subterranean  source.  The  walls,  though  slowly  scaling  off,  are  still  nearly^ 
vertical  and  several  deep  crevasses,  a  few  inclies  to  a  foot  or  more  in 
width,  surround  the  wall  a  few  yards  distant  from  it,  in  concentric  arcs,  as 
if  the  earth  had  purposed  to  engulf  a  few  more  hundred  tons  and  then 
relented.  'J'he  well  is  on  a  slope,  its  east  wall  being  but  12  or  14  feet,  the 
west  20  or  more  above  the  surface  of  the  brine.  This  has  within  lihe 
past  two  years  rapidly  diminished  in  strength  and  is  now  said  to  be  of  only 
20  per  cent,  strength,  too  weak  to  be  worked  at  a  profit  with  the  methods 
which  at  first  yielded  the  proprietors  of  the.  now  unused  salt  works  fair 
results. 

The  well  seems  to  have  had  its  origin  in  an  underground  stream  or 
seepage- vein  of  water  which,  flowing  across  a  bed  of  rock-salt,  gradually 
dissolved  it  out,until  a  great  cavern  Was  formed  and  the  superstructure,  thus 
underminded.  at  last  gave  way.  Crooked  Creek  becomes  brackish  but  half 
a  mile  below  the  well,  either  from  such  an  underaround  stream  that  has 
crossed  the  salt-rock  or  from  the  salt-rock  itself  underlying  the  bed  of  the 
Creek.  It  is  uncertain  whether  the  recent  weakening  of  the  brine  indi- 
cates the  approaching  exhaustion  of  the  salt,  the  recent  increase  of  rain- 
fall (making  the  solution  that  enters  the  well  weaker),  or  the  obstructions 
offered  by  the  increasing  talus  of  clay,  which  tends  to  hinder  the  brine  from 
rising,  thus  making  the  amount  of  surface-water  which  makes  its  wa}' 
into  the  well  relatively  larger.  Perhaps  two.  or  even  all  of  these  condi- 
tions are  concerned. 

Some  soft,  white  '-chalk-cliffs"  and  other  interesting  formations  were 
visited,  but  of  these  I  can  write  only  at  another  time. 

Yellow  chalks  brought  by  the  writer  from  Crooked  Creek,  where  they 
were  kindly  collected  for  him  by  Rev.  C.  C.  Gilchrist,  are  referred  by 
Prof.  Orestes  St.   John  to  the  ^llBiiiil(^eriod . 


SECOND  REPORT  ON   THE  PROGRESS  OF  THE  WASHBURN 
COLLEGE  BIOLOGICAL  SURVEY  OF  KANSAS 


[letter  of  transmittal.] 

Washburn  College,  Topeka,  Kas.,  ) 
January  15,  1885,      j 

To  the  Board  of  IVustees  of  Washburn  College  : 

I  respectfully  transmit  herewith  the  Second  Report  of  progress  of 
the  Washburn  College  Biological  Survey  of  Kansas,  and  in 
doing  so  beg  leave  to  thank  you  for  your  continued  favor  in  the  support  of 
the  Survey  and  the  publication  of  the  Bulletin. 

It  is  believed  that  the  present  report  adds  an  interesting  and  important 
chapter  to  the  natural  history  of  Kansas.  The  new  localities  and  notes 
on  the  Hymenomycetes  have  been  crowded  out  of  this  issue  and  will  ap- 
pear in  the  next.  The  first  partial  reports  on  Orthoptera,  Arachnida^ 
Myriapoda  and  Crustacea^  together  with  further  contributions  to  the 
knowledge  of  the  fislies,  reptiles,  fungi,  etc.,  may  be  expected  in  Bulle- 
tin No.  3. 

Since  the  issue  of  our  last  report,  a  considerable  number  of  new  collec- 
tors and  observers  in  various  parts  of  the  State  have  kindly  given  the 
Survey  their  aid,  and  our  former  friends,  almost  without  exception,  have 
maintained  an  active  interest. 

The  Survey  is  also  under  obligations  to  the  scientists  whose  names  ap- 
pear in  connection  with  their  respective  contributions  in  this  report. 

The  season  of  1885  promises  to  be  one  of  unusual  scientific  activity  in 
Kansas  and,  as  regards  the  development  of  the  knowledge  of  our  fauna 
aed  flora,  one  of  the  most  fruitful  ever  to  be  recorded  in  the  history  of  the 
State.  It  therefore  behooves  the  workers  and  patrons  of  the  Survey  to 
do  their  diligence  during  the  coming  season,  that  the  Survey  may  do  it.s 
full  share  in  this  interesting  epoch  of  the  scientific  development  of  our 
State.  I  am  very  respectfully, 

F.  W.  Craqin, 

In  charge  of  the  Survey. 
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First  Contribution    to  the  Catalogue  of  the  Hymenomycetes  and 
Gasteromycetes  of  Kansas. 

[Concluded  from  Bullktin  No.  1,  page  28.J 

By  F.  W.  Crauin,  Sc.  B. 

PHALLOIDEI. 

Pballus  daeinuiitiui,  Rumph.  (Plate  1,  Figs.  3—5). — The  HymenophdUui 
which  I  refer  to  this  species  agrees  sufficiently  well  with  Fries'  descrip- 
tion   in    Sf/stenin   Mi/cologicum. 

It  has  the  capitulum  long  and  conical,  rather  than  ovate;  but  this 
character  is  doubtless  subject  to  some  variation.  The  lower  margin  of 
the  capitulum  is  rounded.  The  stipe  is  equal,  or  nearly  so.  The  closely 
fitting  veil  (indusium),  in  whose  length  the  breadth  of  the  stipe  is  con- 
tained about  one  and  a  half  times,  depends  from  the  lower  margin  of  the 
capitulum  and  is  pierced  in  numerous  and  small  perforations.  It  is  con- 
tiguous with  the  lower  margin  of  the  capitulum  and  partially  adherent  to 
the  stipe  on  one  side,  while  on  the  other  it  is  free  from  botli.  The  odor 
is  sour  fetid.  Uterus  greyish  white.  The  height  of  the  entire  plant, 
measured  from  the  origin  of  the  root,  is  4.7';  the  length  of  the  stipe, 
from  its  origin  in  volva  to  base  of  capitulum,*2.7';  that  of  the  capit- 
ulum, 1';  of  the  veil,  .62';  breadth  of  stipe,  .45';  greatest  breadth  of 
capitulum,  .52';  of  uterus,  just  before  bursting,  1.35'. 

Before  the  uterus  was  ruptured,  it  was  noticed  that  the  protrusion 
which  marked  the  position  of  the  capitulum  was  oblique.  Subsequently 
the  stipe  grew  out  in  an  oblique  position,  but  with  a  perfectly  straight 
axis.  Whether  this  obliquity  was  normal  and  answered  to  the  t^xpression 
" caput  gravans "  of  Fries,  or  was  due  to  an  inadvertent  placing  of  the 
young  uterus  in  an  oblique  position  in  transplanting,  I  am  unable  to  state. 

A  single  specimen, Wakarusa  Creek  valley,  Shawnee  Co.,  Oct.  11,  1884; 
collected  by  the  Washburn  College  Senior  Natural  History  excursion. 

Pballus  collarls,  sp.  nov.  (Plate  1,  Figs.  6—7). — This  Hyinenophallus^  which 
is  apparently  new,  is  large  and  of  stout  habit,  white  and  sour-fetid. 
Stipe  tapering  upward.  Capitulum  large,  ovate,  about  half  as  long  as  the 
stipe* ;  its  top  produced,  then  abruptly  truncated ;  the  aperture  at  first 
covered  with  a  remnant  of  the  volva;  the  basal  margin  provided  with  a 
distinct  but  narrow  flange  which  projects  outward  and  downward;  the  pits 
rather  shallow.  Veil  short,  seceding  from  the  capitulum  at  or  before  par- 
turition ;  its  length  equal  to  about  one-fourth  of  the  length*  or  two- 
thirds  of  the  thickness  of  the  stipe;  accurately  limited  and  nearly 
straight-edged  below,  ragged  above ;  not  folded ;  not  dependent  from  the 
margin  of  the  capitulum,  but  encircling  a  lower  region  of  the  stipe,  and 
borne  in  the  throat  of  the  ruptured  volva.  Perforations '.of  the ,  veil 
mostly  large  and  polygonal,  and  so  closely  approximated  as  to  produce  a 
true  reticulum.  Uterus  sordid  white,  the  upper  portion  at  first  evenly 
rounded  (becoming  at  length  radiate-sulcate,  as  in  other  species),  the  lower 
portion  muck  broacier  and  deeply  constricted  into  irregular,  rounded  lobes. 

*As  regards  the  length  of  the  stipe,  only  the  portion  exterior  to  the  capitulum 
is  considered. 
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Total  length  of  adult  plant  5',  of  capitulum  1.75',  of  veil  .7',  of  nearly 
mature  uterus  1.8'.  Breadth  of  stipe  at  base  of  capitulum  1',  same  at 
summit  of  the  ruptured  volva  1.25'.  greatest  breadth  of  capitulum  1.15', 
of  volva  about  2'. 

Two  specimens;  bank  of  Indian  Creek,  Shawnee  Co.,  November. 

The  affinities  of  this  species  seem  to  be  more  nearly  with  FJiallus  du- 
pHcatus  than  with  any  of  the  other  Hi/menophaUi  generally  recognized  as 
valid.  If  P.  togatiis  be  really  distinct  from  P.  dupiicafvs,  it  is  perhaps  a 
still  closer  approach  to  coUaris ;  but  more  light  on  togatua  is  needed. 

Pliallutii  iinpudlcu(!(,  L. — -One  specimen,  Topeka. 

Plialluf!4  lot!(nio.*«.  Berk, — A  Lawrence  specimen,  collected  in  October  by 
Prof.  J.  II.  Carruth,  and  referable  to  the  subgenus  ItJujplLallus  from 
having  no  veil  and  a  pitted  capitulum,  difters  from  P.  inipudicm,  the 
(?  only)  other  known  IthypliaUas,  in  its  reddish  grey,  or  dull  reddish 
yellow  color  and  in  having  the  borders  of  the  pits  strongly  toothed.  It 
seems,  therefore,  plainly  referable  to  the  rare  and  little  known  Phallus 
losmos.     The  teeth  are  unequal,  stout  and  rounded. 

Pliallus  purpuratus,  sp.  nov. — Uterus  subnapiform,  about  1.25'  in  diam- 
eter, smooth,  firm,  oF  a  deep  parple-puih  color,  subnitent.  Plant  small, 
about  1.75'  high,  very  fetid.  Stipe  spongiuse-cellular,  equal,  or  scarcely 
tapering  downward.  Stipe  white,  except  about  h<df  an  inch  at  the  base, 
where  it  is  suffused  with  a  delicate  shade  of  purple-pink,  a  deeper  shade 
of  which  colors  the  adjacent  portion  of  the  inner  tunic  of  the  volva. 
Stipe  half  an  inch  in  diaiueter,  or  rather  more.  Capitulum  pitted,  com- 
paratively short,  soon  collapsing  and  putrescent;  the  borders  of  the  pits 
thin  and  entire,  soon  flaccid.  No  veil.  Belonging  to  the  section  Ithy- 
phallus.  October,  1884,  three  specimens:  two  collected  in  the  Wakarusa 
valley  in  Shawnee  Co.  by  the  Washb.  Senior  Nat.  Hist,  excursion  ;  one  in 
Topeka  by  Mrs.  Cragin. 

Cyiiopliallii^,  sp, — The  late  Mrs.  E.  C  Jewell  has  recorded  Cgiiophallns 
from  the  Blue  liiver  valley,  but  the  species  was  not  determined.  I  have 
not  thus  far  met  with  it. 

Sliubluiu  rubeseeiis,  Ger.,  var.  nov.,  Kansensls. — Branches  of  the  lattice 
and  top  of  stipe  deep  flesh-red,  shading  gradually  into  pink-white  at  base. 
Stipe  spongy-cellular, usually  2 — 2.5'  high  and  about  .5'  in  diameter  at  top, 
tapering  downward,  becoming  suddenly  contracted  at  the  base  into  a  neck- 
like pedicel.  Uterus  white,  obconic  or  pyriform.  Capitulum  depressed- 
globose;  but  little  wider  than  summit  of  stipe;  the  nyes  pentagonal, 
usually  y — 18  in  number,  the  branches  which  inclose  them  being  crisped, 
hollow,  and  flaccid.  Spores  slightly  larger  and  relatively  broader  than  in 
typical  S.  ruhesceua,  measuring  .0034 — ,0038  mm.  Odor  not  fetid,  biit 
nauseous-sweet.  Shawnee  Co.,  common ;  appearing  in  autumn  on  both 
prairie  slopes  and  bottom-lands. 

'JMiis  fungus  is  probably  but  a  geographical  variety  of  JS.  ruhescens,  Ger., 
from  which  it  diflers  mainly  in  the  broader  spores,  less  numerous  eyes, 
smaller  stature,  and  obconic  uterus. 

Gerard's  drawirjgs  of  the  Long  Island  Sim.hlinyi  all  represent  tin?  uterus 
as  broad  and  rounded,  ratlier  than  narrowed,  at  the  base,  and  seem  fully  to 
justify  the  use  of  the  term  "subglobose "'  in  his  description,  a  term  which 
is  quite  inapplicable  to  the  uterus  of  the  Kansas  plant. 
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Tho  followinii-  characters  of  a  plant  still  ui  utero  doubtless  also  apply  to 
Gerard's  species:  Lattice  strictly  peripheral,  its  branches  round,  crisped, 
firm,  and  (thoui^h  at  length  hollow)  stufted  with  a  jelly  like  substance. 
Ilynieniuni  li^ht  olive-brown,  solid,  with  a  ii:ranular  appenrance,  but  of  a 
touirh,  almost  rubber-like  consistency,  completely  filling  the  capitulum. 
except  for  a  few  central  veins  which  ruii  up  from  the  gelatint)us  core  of 
the  (at  length  hollow)  stipe.  "Eyes,"  or  pentagonal  exposures  of  the 
liymenium  between  the  branches  of  tlio  lattice,  beautifully  radiate-sulcate, 
eac)i  havinor  a  deep  central  groove,  running  in  the  direction  ot  its  greatest 
leniTth,  from  which  secondary  grooves  run  out  to  the  branches.  The  cel- 
lular network  in  the  (at  length  spongy)  stipe  is  filled  with  a  jelly,  similar 
to  that  which  constitutes  the  core  of  the  stipe.  The  gelatinous  stipe-core 
is,  in  the  main,  quite  transparent;  but  at  the  top  of  the  stipe,  as  it  etiters 
the  capituhnu,  it  becomes  clouded  with  whitish.  As  the  plant  develops 
within  the  uterus,  the  latter  shrinks  down  upon  the  capitulum,  producing 
a  network  of  coarse  ridges,  corresponding  to  the  branches  of  the  lattice. 
.  To  the  anomalous  growth  recorded  by  Gerard,  I  am  able  to  ad<l  record 
of  one  in  which  two  uteri  were  united  by  a  common  intermediate  wall,  and 
the  roots  grown  into  one  for  the  upper  fourth  of  their  length  and  then 
separating,  while  the  plants  contained  in  the  uteri  were  entirely  distinct. 
The  tendency  to  sport  would  thus  seem  rather  common  in  this  genus. 

TRICHOGASTKES. 

Tiilostoina  luainmoMuiii,  Fr. — On  moss  from  the  woods  of  Indian 
Creek,  Shawnee  Co..  October. 

Lycoperdou  giganteuiii,  Batsch. — The  Giant  Puff-ball  is  quite  common 
in  thickets  in  Shawnee  Co.  and  appears  to  have  a  decided  preference  for 
thickets  of  oak.  I  have  ob.?erved  it  in  especial  abundance  on  Shunga- 
nunga,  Indian  and  Wakarusa  Creeks.  It  has  been  contributed  also  from 
Franklin  Co.  by  Mr.  Harry  McLain,  and  from  Greenwood  Co.  by  Messrs. 
J.  E.  Griffith  and  H.  D.  Tucker,  and  is  reported  from  Manhattan  by 
Prof.  W.  A.  Kellerman.  It  should  be  generally  known  by  those  living 
near  our  creeks  and  rivers  that  this  plant,  like  .several  others  of  our  native 
pufl-ball^is,  when  still  in  the  young  and  fleshy  state  of  development,  ex- 
cellent eating.  Prof.  Clias.  H.  Peck,  State  Botanist  of  New  York,  in  his 
account  of  the  puff-balls  of  the  United  States,  writes: 

"  Puif-balls  are  useful  because  they  are  edible.  None  of  the  species  are  consid- 
ered dangerous  or  even  hurtful,  yet  some  are  so  small  and  so  scai'ce  that  they  are 
not  of  much  value  for  food.  The  larger  ones  are  generally  better  flavored  than 
the  smaller  ones.  They  should  be  used  as  food  in  the  immature  condition  only, 
while  the  flesh  is  yet  of  a  pure  white  color.  When  it  beojns  to  discolor  its  good- 
ness is  gone.  The  method  of  preparing  them  for  the  tajole  is  as  follows  :  Take 
off  the  rind  and  cut  the  fleshy  part  into  thin  slices  Beat  up  two  or  three  or 
more  eggs,  according  to  the  (juantity  to  be  prepared,  and  dip  the  slices  in  it. 
Then  fry  in  butter,  seasoning  in  salt,  pepper,  and  savory  herbs  if  desired. 
Another  method  is  to  put  the  slices  into  warm  water  and  heat  to  the  boiling 
point,  then  take  them  out  and  fry  in  butter  as  before.  Puft-balls  as  an  article  of 
food  have  this  advantage  over  mushrooms  :  they  are  not  often  infested  by  insects 
or  thelf^larvie  and  there' is  scarcely  any  possibility  of  mistaking  any  deleterious 
species  for  them." 
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It  is  interesting^  to  note  that,  of  the  two  prominent  varieties  of  this 
puff-ball  known  in  Europe, only  ihadej^r eased- globose  variety  was  known  by 
Prof.  Peck  to  occur  in  America  at  the  time  when  his  "  United  States  species 
of  Lycoperdou  "  was  written,  the  first  American  specimens  of  the  ohconic 
variety  to  come  under  his  observation  being  some  Topeka  specimens  sent 
him  from  the  collections  of  Washburn  College  about  a  year  since,  while 
in  Kansas  the  obconic  is  the  prevailing  type.  The  so-called  '-obconic" 
form  is  merely  that  in  which  the  lower  porti(jn  of  the  plant  is  contracted 
into  a  broad  stt;m-like  ba.se;  and  the  circumstance  of  its  prevalence  in  the 
West,  as  contrasted  with  the  easterly  distribution  of  the  globose  form, 
seems  to  be  merely  the  expression  (jf"  a  tendency  to  more  distinctively  stipi- 
tate  forms  than  usual  in  many  of  our  Kansas  fungi. 

It  is  to  be  regretted  that  the  obconic  form  does  not  attain  a  larger  size, 
the  Kansas  representatives  being  usually  less  than  six  (one  Wakarusa 
specimen,  however,  about  eight)  inches  in  diameter.  The  species  derives 
the  name  '''■  giganteum'^  i'rom  the  depressed-globo.se  variety,  which  not  in- 
frequently njeasures  a  foot  and  a  half  in  diameter,  and  in  a  very  few  in- 
stances has  been  known  to  attain  a  breadth  of  three  feet.  The  only 
specimen  of  this  variety  that  has  come  to  my  notice  in  Kansas  was  con- 
tributed from  Greenwood  Co.  by  JMessrs.  Griffith  and  Tucker  and  meas- 
ured about  fifteen  inches  across.''' 

liycoperdon  rubro-flavuni,  sp.  nov. — Small,  from  less  than  an  inch  to 
an  inch  and  a  half  high  and  nearly  as  broad,  obconic,  tapering  gradually 
downward  to  the  rooting  origin,  rather  than  contracted  into  a  stem-like 
base.  Peridium  thin,  vanishing  irregularly  above,  where  it  is  orange-red 
to  orange-brown  in  color,  evenly  rounded,  and  farinaceous,  with  scattered, 
low,  conical  spines  and  granules,  which  become  blackish  from  greyish 
white;  beJow  brownish  pink,  naked,  shining,  and  irregularly  shrunken- 
rugose.  Capillitium  and  spores  olivaceous  orange,  the  external  portion 
having  the  orange  tint  deeper  and  becoming  bright  orange-red  when  ex- 
posed by  the  secession  of  the  peridium.  Spores  subglobose,  with  a  de- 
pressiori  on  one  side,  mostly  non-pedicellate,  smooth,  very  small^  about 
.003  mm.  ( .00012')  in  diameter. 

Bluffs  of  Wakarusa  Creek,  Shawnee  Co.,  October;  collected  by  the 
VVashb.  Senior  Nat.  Hist,  excursion. 

From  the  few  North  American  species  of  Lycoperdon  with  irregularly 
vanishing  peridium  the  present  elegant  little  species  is  quite  distinct.  To 
L.  color atum,  Pk.,  among  the   Proieo ides,  it   present!:'  many  similarities; 

*  These  observations  tend  to  confirm  the  statement  of  Fries,  that  of  the  two 
notable  varieties  of  L.  giganUvm  only  the  depressed-globose  attains  a  very  large 
size.  But  since  the  aljipve  was  written  I  have  met  with  a  statement  to  the  direct 
contrary,  which,  however  1  understand  to  have  been  made  only  for  the  region  of 
the  Rhine.  FncKel,  in  his  "  lieitrage  zur  Kenntniss  der  Rheinischen  Pilze"  has 
on  L.  (figauleuin  a  note  of  which  the  following  is  a  translation,  "Form  globo&e 
and  obconic  — I  have  found  both  forms,  the  latter  always  the  larger,  often  a  foot 
and  a  half  high  and  about  half  a  foot  broad,  and  the  former  perfectly  globose,  of 
the  size  of  a  child's  head."  It  seems,  therefore,  that  in  some  regions  the  globose 
in  others  the  obconic  is  the  larger  variety.  It  is  to  be  noticed,  liowever,  that 
the  ^rew^y/A  of  the  obconic  form  is  uniformly  small,  the  greater  *'^ize ''  of  that 
variety  referring  to  the  vertical  dimension,  while  that  of  the  sub-globose  form  is 
usually  to  be  referred  in  the  main  to  the  horizontal  dimension. 
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but  it  is  readily  cli.stinjjjuished  from  that  species  by  the  manner  in  which 
the  peridiiun  rupture.s,  as  well  as  by  the  smaller  spores,  which  are  smaller 
than  in  any  other  known  species  of  //yco^erc/on,  excepting  the  little  known 
L.  Oiirtisil,  Berk.  In  the  two  specimens  fomid.  about  half  of  the  peri- 
dium  above  hjis  vanished,  the  other  half  remaining  closely  adherent.  The 
orange  color  of  capiilitium  and  spores  seems  to  be  mainly  that  of  the  lat- 
ter, as  the  color  of  the  capiilitium  becomes  dull  and  inclined  to  olive  grey 
where  deprived  of  these,  though  still  retaining  a  tinge  of  the  orange-red. 

Ijycoperdoii  Tab  iciunm,  Ellis,  in  litt.  sp.  nov. — ''  Obovate,  about  3'  high 
by  2'  broad,  contracted  below  into  a  stout  thick  stem.  Peridium  white, 
smooth,  except  a  few  minute,  dark,  triangular,  appressed  scales  above. 
Capiilitium  scanty,  composed  of  sparingly  branched  dirty  yellow  threads 
mostl}'  2 — t  /jt  in  diameter,  though  the  main  branches  are  much  larger. 
Spores  dirty  yellow,  globose,  (smooth?)  3— ^4/j'-  in  diameter." 

"  The  inner  surface  of  the  peridium  is  lined  with  a  layer  of  large,  ir- 
regularly shaped  cells.  The  stem  is  of  porous  structure  within  and 
darker  than  the  sterile  base  of  the  capiilitium.  The  upper  half  of  the 
peridium  separates  entire,  coming  off  like  a  cap." 

''  The  plant  has  a  peculiar  smell  when  drying." 

Ellis  Co..  June,  collected  and  contributed  to  the  Survey  by  Dr.  Louis 
Watson. 

Lycoperdon  sigillatuni,  sp.  nov. — Large,  flattened  above,  where  it  is 
•4 — 5'  broad,  narrowed  below  into  a  stem-like  base.  Peridium  white, 
(this  color  being  due  to  a  thin  coat  of  a  fine  white  substance,  which  is 
easily  abraded  when  wet,  revealing  the  deep  brown  color  of  the  peridium' 
proper;)  smooth  to  obscurely  pitted  or  rugulose  about  the  base;  marked 
off  above  into  polygonal  areas  by  lines  of  depression  in  each  of  which 
lines  lies  a  narrow  raised  seam,  or  compressed  fold,  the  effect  being  as  if 
produced  by  impressions  of  seals,  closely  approximated,  but  not  quite  con- 
tiguous. Capiilitium  and  spores  purple,  internally  of  a  light  and  pinkish 
shade,  externally  of  a  deeper  hue  in  which  the  bluish  element  prevails. 
The  spores  are  globose,  nucleate,  smooth,  pedicellate,  and  about  .004  mm. 
(.0035 — .0045)  in  diameter. 

On  prairie  near  p]llis,  October,  from  Dr.  Watson. 

This  species  stands  close  to  L.  coelatum,  from  which  it  is  distinguished 
chiefly  by  its  purple  spores  and  capiilitium  and  the  peculiar  areolatio:i  of 
the  peridium.  Whether  the  cupilliiium  at  length  separates  accurately  from 
the  sterile  base,  I  am  unable  to  state.  The  rupturing  and  seceding  top  of 
the  peridium  is  leathery,  rather  than  like  the  brittle  condition  of  the  same 
in  L.  giganteum.  In  the  mature  specimen  the  seceding  top  of  the 
peridium  is  lined  with  a  fragile,  ferruginous  brown  liber,  whose  color  may 
be  more  or  less  disguised  by  a  coating  of  spores  on  its  inner  surface. 
The  richness  and  delicacy  of  the  color  of  the  capiilitium  is  difiicuk  to  ex- 
press; the  interior  suggests  lavender  pink,  while  the  exterior  has  in  its 
deep  purple  a  slight  brownish  cast  and  suggests  a  maltese, 

Lycoperdon  ctelatum,  Bull. — 3Iission  Creek,  valley  in  Wabaunsee  Co., 
from  Mr.  Fred  Crane.  Specimens  probably  referable  to  this  species  have 
been  collected  in  Shawnee  Co.  by  Mr.  Geo.  Brinkman,  and  in  Franklin 
Co.  by  Mr.  Harry  McLain. 

This  puff-ball  is  also  an  excellent  species  for  the  table. 
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Lycoperdon  cyatlilforme,  Bosc. — Six  specimens  of  this  fine  and  large 
puff-ball  have  been  received  from  the  Mission  Creek  valley  from  Mr.  Fred 
Crane,  and  a  badly  weathered  specimen,  probably  referable  to  cyathiforme 
has  been  sent  from  Douglas  Co.  by  Prof.  Carruth. 

This  again  is  an  edible  species  said  to  be  of  excellent  flavor  and  not 
inferior  to  the  Giant  Puff -ball. 

liycoperdon  atropurnrenni,Vitt.? — A  weathered  specimen  sent  from  Wa- 
baunsee Co.  by  Mr.  S.  A.  Baldwin,  and  submitted  to  Prof.  C.  H.  Peck, 
is  doubtfully  referred  by  ^he  latter  to  a  variety  of  this  species  approaching 
var.  hirtellum. 

Lycoperdon  glabelliiiu,  pk.? — A  specimen  from  Indian  Creek,  Shaw- 
nee Co.,  is  provisionally  referred  to  this  species,  but  requires  further  study. 
It  lacks  the  beautiful  yellow  color  usually  ascribed  to  glahelhim^  being 
rather  greyisli,  and  has  a  pyriform  profile,  as  in  the  ordinary  form  of  L. 
molle.     Otherwise  it  seems  lo  agree  well  with  glahellmii. 

Lyeoperdon  rima-spliiosiim,  sp.  nov. — Medium-sized,  1 — 3'  broad  by  1 
— 2.25'  high,  (perhaps  sometimes  larger,)  from  depressed  globose  becoming 
low  pyriform  or  obcoriic,  rarely  sub-lentiform.  The  peridium,  which  opens 
at  maturity  by  an  apical  aperture,  is  densely  clothed  with  long,  curved,  con- 
stellately  grouped,  deciduous  spines,  which  are  at  first  white,  but  become 
at  length,  from  the  base  upward,  dingy  brown.  The  constellations  are 
composed  for  the  most  part  of  4 — 8  spines  with  incurved  tips  (which 
generally  meet  above)  and  spreading,  compoundly  multifid  bases.  The 
denuded  peridium  is  dark  brown,  smooth  and  shining,  (showing  under  the 
lens  a  sparse  and  very  minute  whitish  scurf)  and  obsoletely  pitted  on  the 
sites  of  the  vanished  constellations,  the  pits  most  distinct  in  the  supero- 
lateral region.  Capillitium  and  spores  dingy  brown,  almost  umber,  but 
with  a  faint  tinge  of  olive.  Spores  echinulate,  globose,  pedicellate. 
.004  mm.  (.00016')  in  diameter. 

Ten  specimens,  collected  among  bushes  on  bluifs  of  Wakarusa  Creek, 
Shawnee  Co.,  in  October,  by  the  Washb.  Senior  Nat.  Hist,  excursion. 

The  nearest  allied  species  appears  to  be  L.  FrostU.  Pk.,  from  which  it 
differs  in  the  character  of  its  spines,  the  obsoletely  pitted  peridium,  and  the 
color  of  its  spores.  The  spores  do  not  appear  to  attain  the  larger  dimen- 
sion (.005  mm.)  given  by  Prof.  Peck  for  those  of  iy.  FrostU,  rarely  ex- 
ceeding .004  mm. 

Lycoperdoii  Wrlglitii,  B.  &  C. — I  have  taken  this  species  in  abundance 
in  Shawnee  and  Sumner  Cos.,  and  have  received  Franklin  Co.  spec- 
imens from  Mr.  Harry  McLain ;  Prof.  Kellerman  also  reports  it  from 
Manhattan.  Specimens  from  the  northeast  corner  of  the  Washburn  Col- 
lege campus,  where  a  considerable  colony  of  the  plnnt  appeared  this  season, 
were  submitted  to  Prof.  Peck,  who  referred  them  to  his  '-var.  ti/picumS' 
The  Sumner  Co.  plants  are  evidently  the  same.  Those  from  Franklin 
Co.  were  considerably  weathered,  and  their  varietal  characters  were  not 
ascertained. 

Lycoperdon  genimatum,  Batsch. — Shunganunga  and  Wakarusa  Creek 
woods,  Shawnee  County,  October  to  December,  The  Wakarusa  specimens 
were  csespitose. 
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Liycoperdoii  iiiolle,  Perd.,  vnr.  nov.  ofoldeiitalls. — Two  specillieilS  of  Ly- 
co^erdon,  collected  on  the  Wakariisii  Creek  bluffs,  Simwiiee  Co.,  by  the 
Wnshb.  Senior  Nat.  Mist,  excursion,  ai;ree  in  nature  of  peridiuni,  color  of 
eapillitiuui  and  spores,  etc.  with  Prof.  Peck's  description  oi'  L.molle,  Pers., 
but  are  larger,  two  of  iheni  being  over  2.5'  broad  by  about  the  same  in 
height  (one  having  tha  height,  the  other  the  breadth,  the  greater  dimen- 
sion), and  have  the  decidedly  rough  spores  nearly  all  fully  .005  mm. 
(.0002')  in  diameter  and  briefly  pedicellate.  A  very  few  of  the  spores 
measure  as  small  as  .004  mm.  i.OOOlG'),  and  the  pedicels  are  so  short  as  to 
render  the  spores  little  more  than  truncate-apiculate. 

I  suspect  that,  under  some  conditions,  non-pedicellate  spores  may  mature 
in  pedicellate  form,  and  I  accordingly  place  less  reliance  upon  this  charac- 
ter than  do  most  authors.  I  should  not  be  willing  to  make  this  character 
alone  the  basis  of  a  new  species  unless  it  could  be  shown  certainly  constant. 
It  is  possible,  however,  that  further  study  may  show  that  our  specimens 
differ  from  L.  molle  in  other  respects.  Meanwhile  they  seem  worthy  of 
varietal  distinction. 

Lycoperdou  pyritonue,  Schaeff. — Several  specimens  collected  in  the  vi- 
cinity of  Topeka,  autumn. 

liyooperdon  piisillnm,  Fr. — Prairies  of  Shawnee  and  Finney  (formerly 
Sequoyah)  Co.,  August  to  November.  These  widely  separated  localities 
indicate  that  the  species  ranges  over  the  entire  State. 

I^ycoperdon . — Distinct,    apparently,    from    any   of   the 

above,  but  not  yet  determined.     Prairie,  Ford  Co.,  August. 

Geaster  fimbriatus,  Fr. — Among  dead  leaves  about  bushes  in  Shunga- 
nunga  Creek  woods,  Shawnee  Co.,  April ;  collected  by  Mr.  B.  H.  Jones. 
Specimens  collected  by  Mr.  Geo.  Brinkman  on  the  prairie  near  Washburn 
College  at  about  the  same  date  differ  from  those  collected  by  Mr.  Jones, 
and  agree  with  a  Franklin  Co.  specimen  found  by  Mr.  Harry  McLain,  in 
having  the  spores  {fide  Ellis)  a  little  larger  and  rougher,  but  are  proba- 
bly referable  to  the  same  species. 

Geaster  saccatiis,  Fr. — North  Topeka,  April.  Also  Mission  Creek 
valley,  Wabaunsee  Co..  from  Mr.  Fred  Crane.  Most  of  the  specimens 
from  the  latter  locality  are  of  unusually  small  size. 

This  and  the  preceding  are  the  more  common  of  our  earth-stars, 

Geaster  turbiiiatus,  sp.  nov. — Outer  peridium  spreading,  cut  about  half 
way  to  the  raised  centre  into  8 — 10  lacinise ;  the  outer  stratum  greyish 
white,  the  inner  chocolate-brown.  Inner  peridium  dark  purple-brown, 
pedicellate,  marked  just  below  the  equatorial  region  with  a  slight  constric- 
tion, which  divides  it  into  two  distinct  zones :  an  upper  zone,  characterized 
by  a  depressed-globose  form  and  elastic  (when  dry  somewhat  crustaceous) 
wall,  tinged  with  a  fine  yellowish  grey  farinaceous  bloom  ;  and  a  lower  zone, 
characterized  by  a  broadly  obconic  form  and  a  thicker  and  more  rigid  wall, 
which  is  obscurely  radiate-sulcate  and  covered  with  a  coat  of  a  friable 
brown  substance  apparently  derived  from  the  outer  peridium.  Mouth 
brown,  prominent,  conical,  radiate-plicate,  the  folds  usually  18 — 25  in 
number ;  no  circumoral  groove.  Peduncle  compressed,  usually  somewhat 
obconic,  subtended  at  the  base  (in  one  specimei^  at  about  the  middle)  with 
a  rigid,  flaring  and  undulating  ring,  which  is  evidently  a  process  from  the 
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outer  peridium.  Capillitium  and  spores  dark  umber.  Spores  globose, 
granular,  .0045 — .005  mm.  in  diam  ^ter. 

Wakarusa  valley,  Shawnee  Co.,  October.  Five  specimens,  collected  by 
the  Wa.shb.  Senior  Nat.  Hist,  excursion. 

The  affinities  of  this  species  are  with  G.  calyculatus,  Fckl.,  from  which 
it  is  distinguished  by  the  broader  and  more  flattened  form,  the  purple- 
brown  color,  and  the  much  less  marked  sub-equatorial  constriction  of  its 
inner  peridium,  (the  compressed  peduncle?,)  and  the  smaller  spores. 

Gea&ter  graiiiilo»ii8,  Fckl. — One  specimen  found  in  April  by  Mr.  E.  G. 
Buckland  but  a  few  yards  from  the  main  hall  of  Washburn  College, 
amongst  scant  grass  on  a  hard  clayey  soil.  The  specimen  is  a  sport, 
having  two  mouths.  The  following  are  its  characters:  Outer  peridium 
cut  half  way  to  the  base  into  12  or  14  rays ;  center  elevated ;  laciniae 
spreading,  with  incurved  tips ;  composed  of  three  strata:  the  outer  one 
thin  and  largely  evanescent  by  adhesion  to  the  soil,  the  middle  one  ihicker 
and  very  tough,  of  a  yellowish  white  color,  tinged  with  bronze,  and  the 
inner  still  thicker  and  of  chocolate  brown.  Inner  peridium  pedicellate, 
blue-grey,  about  .6'  in  diameter,  closely  covered  with  granular  warts;  pe- 
duncle short,  compressed  ;  with  its  greatest  transverse  diameter  parallel  to  a 
line  joining  the  two  mouths.  Mouths  much  as  in  G.  mavimosus,  Chev., 
composed  respectively  of  fourteen  and  ten  rounded  radiating  folds  much 
attenuated  at  their  free  tips,  where,  in  ea6h  case,  they  are  arranged  in  two 
sets,  giving  a  bilabiate  appearance,  the  lips  gaping  slightly,  and  the  gape 
trending  in  the  direction  of  the  line  joining  the  mouths  ;  the  subcircular 
limits  of  the  mouths  sharply  defined  but  not  marked  with  a  groove,  tan- 
gent. Capillitium  pale  ferruginous  brown ;  spores  rather  dark  umber, 
globose,  granular,  .006  mm.  in  diameter.* 

Oeaster  liygrometrlciis,  Pr. — Franklin  Co.,  April;  collected  by  Mr. 
Harry  McLain. 

Bovlsta  cliierea,  Ellis,  in  litt.  sp.  hov, — "  Globose  ?,  5 — 6  cm.  in  diameter, 
with  a  short,  subfusiform  root-like  base ;  peridium  coriaceous,  about  1  mm. 
thick,  smooth  or  nearly  so,  entire;  capilliiium  cinereous  grey,  abundant, 
the  threads  3-:— 4  //  in  diameter,  mure  or  less  branched  and  attached  on  all 
sides  to  the  inner  surface  of  the  peridium ;  spores  globose,  clay-colored  or 
cinereous,  echinulate,  4 — 5//  in  diameter. 

"Prairie,  Ford  Co.,  Kansas,  August,  1884.     Legit  F.  W.  Cragin." 

BoTlsta  eircumscissa,  B.  &  0. — Prairie  about  Topeka,  very  common  ; 
collected  from  April  to  December.  Also  Elllis  and  Franklin  Cos.,  from 
Dr.  L.  Watson  and  Mr.  Harry  McLain. 

Iflycenastrum  corium,  Desv. — Prairie  and  fields  in  Finney,  Ellis,  Claj, 
Wabaunsee,  and  Douglas  Cos.;  from  Dr.  Andrew  Sabine,  Dr.  L.  Watson, 
Mr  S.  C.  Mason,  Mr.  Fred  Crane,  and  Prof.  Carruth  ;  July  to  November. 
Dr.  Watson's  specimen  was  found  rolling  before  the  wind,  upon  the 
prairie. 

*Mr.  Ellis  writes  me  that  the  description  of  G.  granulosus  in  Grevillea  makes 
the  measurement  of  the  spores  .0003^  (=  .0075 mm.)  In  "Beitr.  z.  Kenntn. 
d  llheiu.  Pilze  "  the  measurement  is  given  by  the  author  of  the  species,  accord- 
ing to  whom  it  is  .006  mm.,  as  in  the  Buckland  specimen. 
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The  peridiuni  in  the  Wandering  Dust-ball  is  double.  The  yellowish  white 
cortical  stratum  at  first  cracks,  or  becomes  furrowed,  into  large  polygonal 
areas,  and  at  length  secedes  in  large  flakes,  exposing  the  tough  and  riji^id, 
brown,  inner  stratum.  The  spores  are  large,  (from  .008— .012  mmf  in 
diameter),  globose,  apiculate,  small-nucleate,  finely  granular,  and  dark 
brown  in  color.  The  capillitium  is  olive-brown  and,  under  th*^  microscope, 
is  seen  to  consist  of  short,  crooked,  sharply  tipped,  and  thorny  branches, 
for  the  most  part  narrower  than  the  spores. 

M.  spimdosum.  Pk.,  is  now  regarded  as  a  synonym  of  this  species. 

Scleroderma  borlMta,  Fr. — Studding  the  vertical  face  of  a  high  clay 
bank  on  Antelope  Creek,  Wabaunsee  Co.,  August. 

Prof.  Peck,  to  whom  specimens  were  submitted,  writes,  "Generally  re- 
ferred to  *S^.  hovista,  but  probably  only  a  small,  smoothish  form  of  S.  vul- 
gar e.' 

Secotium  Waruel,  Pk. —  Prairies  in  FJllis,  Finney,  and  Franklin  Cos; 
from  Drs.  Watson  and  Sabine,  and  Mr.  Harry  McLain;  the  specimens  col- 
lected in  mid-summer,  late  autumn  and  early  spring.  Dr.  Sabine's  con- 
tribution includes  six  specimens,  the  largest  of  which  measure  3.7'  in 
heighth  by  2.7'  in  breadth.  The  form  varies  much  as  it  does  in  the  red 
pepper:  from  that  of  a  beef's  heart  to  that  of  a  roundly  truncated  horn. 
In  most  specimens,  a  slight  contraction  below  the  tip  produces  a  somewhat 
mammiform  apex. 

Araclinlon  album,  Schw. — Prairie  near  Topeka,  June.  Seen  in  only 
one  locality,  but  there  in  abundance. 

MYXOGASTRES. 

Pbysarum  cinereum,  Batsch. — Topeka,  autumn. 

Fuligo  varians,  Sommf. — Common  about  Topeka  and  in  the  Republican 
River  valley  at  Milford.  Also  received  from  Franklin  Co.  Observed 
from  May  to  October. 

Didymium  squamuiosum,  A.  &  S. — Reported  from  Manhattan  by  Prof. 
Kellerman. 

Diaeliea  leucopoda.  Bull. — Mission  Crenk  valley,  Wabaunsee  Co.,  "  on 
stem  of  wild  Touch-me-not,"  from  Mr.  Fred  Crane.  Also  reported  from 
Manhattan  by  Prof  Kellerman.  This  is  the  D.  elegans  of  authors ;  but 
Rostafinski,  in  his  superb  Monograph  of  the  Mycetozoa,  gives  BuUiard's 
name  the  priority. 

stemonltls  fiisea,  Roth. — Effete  specimens  on  bark  of  standing  trees, 
Shunganunga  woods,  December. 

Stemonitis  ferruglnea,  Ehrenb. — On  rails,  Kansas  River  valley,  Shaw- 
nee Co.,  July. 

Trlcliia  varia,  Pers. — Shunganunga  woods,  autumn. 

Trlclila  clirfsosperma.  Bull. — Shunganunga  woods,  late  autumn. 

Tricbla   affinis,  De  Bary. — Shunganunga  woods,  autumn. 

This  species  stands  close  to  the  preceding.  The  low  wall  {epupore) 
which,  like  a  spherical  frame,  embraces  the  spore  m  both  of  these  species 
is  figured  by  Rostafinski  as  narrow  and  plain  in  chrysosperma,  broad  and 
ornamented  with  a  single  row  of  dots  in  affinis. 
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Hemiarcyria  rubiformls,  Pers. — Abundant  on  rotten  wood  in  Shawnee 
Co.,  autumn  and  winter. 

Lycogala    epidendruin,    Fr. — Shawnee  Co.,  autumn,  common. 
Perlohsena  deprctttsa,  Lib. — Shawnee  Co.,  common  on   rotten  wood. 

NIDULARIACE.*:. 

Cyatlius  Ntriatus,  Hotfm. — Walcarusa  Creek.  Shawnee  Co.,  October; 
collected  by  the  Washb.  Senior  Nat.  Hist,  excursion.  Also  sent  from 
Brown  Co.  by  Miss  Mara  Becker  and  from  Wabaunsee  Co.  by  Mr,  Fred 
Crane. 

Cyatlius  stercoreus,  D.  C — Shawnee  Co..  on  old  cow-dung  on  the.  open 
prairie,  February  ;  abundant. 

Cyatlins  campanulatiis,  Fr. — Reported  from  Manhattan  by  Prof.  Kel- 
ler man. 

Crucibultim  viilgare,  Tul. — On  stumps,  rails,  and  fallen  branches  in 
woods  about  Topeka,  from  June  to  winter;  common.  Contributed  from 
Franklin  Co.  by  Mr.  Harry  McLain,  and  from  Wakarusa  Creek  woods  by 
the  Washburn  Senior  Nat.  Hist,  excursion. 


Notes  on  some  IVIammals  of  Kansas,  with  a  few  Additions  to  the  List 
of  Species  Known  to  Inhabit  the  State. 

By  F.  W.  Cragin,  Sc.  B. 


In  submitting  these  notes,  the  writer  desires  to  acknowledge  his  indebted- 
ness to  Prof.  S.  F.  Baird  of  the  Smithsonian  Institution  for  the  loan 
of  series  of  alcoholic  and  dried  specimens  of  bats,  kindly  selected  by 
Mr.  F.  W.  True  with  a  view  to  showing  the  geographical  and  individual 
variation  of  several  of  the  species. 

For  certain  specimens  and  notes,  the  author  is  indebted  also  to  the 
Kansas  State  Board  of  Agriculture,  and  to  a  number  of  naturalists  and 
collectors  whose  contributions  will  be  found  duly  acknowledged  below. 

Fells  concolor,  Linn. — The  Panther,  or  Cougar,  generally  known  in 
Kansas  by  the  name  of  "  Mountain  Lion,"  seems  to  be  more  abundant  in 
the  southern  part  of  the  State  this  winter  than  usual.  Seven  specimens 
are  known  by  the  writer  to  have  been  observed  (three  of  them  killed  and 
a  fourth,  a  cub,  captured  alive)  in  Harper,  Barbtmr,  and  Commanche  Cos. 
during  the  prolonged  cold  spell  of  December,  and  three  of  ihdBe  have  come 
under  his  personal  observation.  Others  will  doubtless  be  reported  ere 
long  from  the  same  and  other,  especially  western,  counties.  They  have 
entered  the  settlements  and  approached  the  towns  with  more  than  wonted 
boldness,  impelled  apparently  by  cold  and  scarcity  of  food. 
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Putorlnei  iitgrlpeM,  Au<\.  k  Bach.  (  Black-footod  Ferrotj. — Thisiiiterestin*; 
ferret,  described  by  Audubon  and  Bach  man  from  a  single  Nebra.ska  speci- 
men in  1851,  was  not  ajjjain  met  with  by  naturalists  for  some  twenty  years. 
Within  the  last  decade  it  has  been  recorded  from  Kansas  (Fort  Wallace), 
Colorado.  Wyoming,  and  Montana.  Thouixh  nowhere  abundant,  it  ap- 
pears to  be  well  known  to  hunters  on  the  high  pliins  e:vst  of  the  Rocky 
Mountains,  under  the  name  of  •'  Prairie-dog  Hunter,"  an  appellation  said 
to  have  been  derived  from  its  habit  of  ferreting  the  Prairie-dog.  .\  more 
definite  knowledge  of  its  habits  and  of  its  distribution  in  Kansas  Is  desira- 
ble. 

Pntorlusvison,  Briss.  (Mink). — In  his  "  Fur-l)earing  Animals,"  Dr. 
Coues  concludes  that  the  Mink  does  not,  {is  a  rule,  kill  more  than  it  eats. 
That  exceptions  have  been  recorded,  he  also  states;  but  they  seem  to  be 
rare.  It  may,  therefore,  be  worth  while  to  record  sucli  an  exception  that 
came  under  my  observation  in  Shawnee  County. 

A  Mink  had  visited  a  hen-roost  in  the  Shunganunga  valley  for  several 
nights,  killing  several  hens  at  each  visit,  suckinjr  the  blood,  but  not  de- 
vouring the  flesh  of  his  victims.  Jit  length  a  trap  was  set  for  him;  but 
he  evaded  it  and  killed,  that  night,  as  if  to  mock  us,  several  times  the 
number  that  had  usually  sufficed  for  his  supper.  I  have  forgotten  just 
the  number  of  his  vicrims,  but  it  was  something  like  fifteen.  The  next 
night,  by  carefully  closing  all  other  means  of  access  to  his  ''dining-hall " 
but  that  leading  over  the  trap,  we  succeeded  ^ti  catching  him,  and  by  some 
agile  and  lusty  blows  with  a  club  dispatched  him,  before  accomplishing 
which,  we  became  thoroughly  convinced  of  four  things;  viz.,  that  the 
Mink  is  a  smart  dodger,  even  when  hampered  with  a  steel  trap,  that  his 
skull  is  unusually  thick  and  strong,  that  small  fractures  of  the  same  serve 
to  inflame,  rather  than  to  dampen,  the  ardour  of  his  feelings,  and  lastly, 
that  an  angry  Mink  is  a  very  angry  looking  animal  indeed. 

His  destruction  of  so  many  hens  can  hardly  have  been  wanton,  and  we 
can  ascribe  it  only  to  an  acquired  preference  of  blood  to  flesh. 

This  Mink  represented  rather  a  dark  phase  of  tho  species.  The  Pvto- 
mus  nigresceus,  And.  &  Bach.,  iricluded  in  Prof  Knox's  list  of  Kansas 
Mammals,  is  now  known  to  be  only  a  small  and  extremely  dark  phase  of 
_P.  vison. 

A  species  of  Putorius  which  doubtless  belongs  to  our  ftiuna  but  which 
has  not,  I  believe,  been  recorded  from  Kansiis  as  yet,  is  P.  longicauda^  Bd. 

Taxidea  Americaua,  Bodd.,  var.  Berlandlerl,  Bd.(  Mexican  Badger). —  Of 
this  south-western  variety  of  the  Badger  I  have  seen  two  Kansas  speci- 
mens, both  from  the  central  part  of  the  State.  One  of  these  was  taken 
alive  when  young  near  Abilene  and  tamed.  After  he  had  attained  near- 
ly the  adult  size,  he  came  into  my  possession  and  was  kept  alive  for  some 
time  He  was  very  gentle  and  playful,  and  would  manifest  unmistakable 
signs  of  pleasure  whenever  I  stopped  in  front  of  his  cage,  often  crouching 
and  pushing  his  brawny  little  arm  out  between  the  bars  and  displaying  an 
assortment  of  finger-nails  worthy  of  a  Chinese  actor.  At  such  a  time,  if 
a  hand  were  offered,  he  would  try  to  draw  it  into  his  cage.  He  deliirhted 
in  having  the  top  of  liis  nose  and  head  rubbed,  and  would  often  bite  play- 
fully at  the  hand  th«|;  caressed  him ;  but  if  he  were  allowed  to  get  one's 
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finj^ers  into  his  mouth,  he  was  ever  careful  to  giv^  only  the  most  gentle 
bite,  pressure  that  would  hardly  have  hurt  a  mouse.  The  same  careful 
use  of  his  claws,  he  never  quite  mastered;  for  in  his  playful  seizures  of 
one's  hand,  his  grasp,  though  measured,  expressed  almost  too  ''pointedly" 
the  kind  emotion  of  his  greeting,  and  was  characterized  by  a  certain  pro- 
gressive intensity  that  reminded  the  interviewer  of  the  phrase-?,  "slow  but 
sur6,"  "death  grip,"  and  -'directly  as  the  square  of  the  time."  Some- 
times he  would  roll  over  on  his  b  ick  and  go  through  a  series  of  lateral 
contortions  of  the  most  laughnble  character.  Suddenly  he  would  spring 
to  his  feet,  stretch  back  with  chest  to  the  floor,  nose  in  the  air,  and  fore 
paws  thrust  forward,  and  from  this  posture  begin  a  series  of  curious  verti- 
co-lateral  see-saw  capers,  bringing  up  in  the  front  of  his  cage  to  thrust  out 
a  paw  to  you,  or  with  a  wistful  look  to  pry  at  his  prison  bars.  He  was 
very  fond  of  fresh  meat,  but  never  refused  to  take  the  dryest  old  bone 
that  might  be  offered  him,  though  quickly  to  lay  it  aside.  Indeed  he 
would  try  to  draw  into  the  cage  for  closer  inspection  anything  that  might 
be  offered  him,  from  a  hand  to  a  mop-rag,  manifesting  much  of  the  curi- 
osity peculiar  to  the  raccoon.. 

This  specimen,  though  still  below  adult  size,  had  finally  to  be  killed,  and 
was  mounted  and  placed  in  the  cabinet  of  Washburn  College.  The  dorsal 
stripe,  which  characterizes  the  Mexican  variety  of  the  Badger,  is  very 
pronounced,  and  is  uninterrupted  from  the  head  to  the  region  over  the 
loins. 

The  other  specimen  was  a  pelt,  secured  in  the  vicinity  of  Junction 
City.  The  dorsal  stripe  in  this  is  feebler,  but  nearly  continuous  from  the 
head  almost  to  the  tail. 

A  hunter  who  has  resided  in  Barbour  Co.  for  twelve  years  tells  me  that 
he  has  taken  in  that  county  two  badgers  with  the  dorsal  stripe,  but  that 
the  northern  variety  is  much  more  common. 

A  Kansas  specimen  of  the  typical  T.  Americana  may  be  seen  in  the 
cabinet  of  the  Kansas  Academy  of  Sci«^nce  in  the  rooms  of  the  State 
Board  of  Agriculture.  Intermediate  phjises  will  doubtless  be  found  in 
abundance  as  the  result  of  further  collections. 

Bos  Amerlcanus,  Gm. — Small  herds  oP  Buffalo,  scattering  remnants  of 
their  rapidly  vanishing  race,  have  this  winter  been  chased  with  the  usual 
wholesale  "  success  "  in  several  of  our  western  counties.  They  are  prob- 
ably the  last,  or  about  the  last,  that  will  be  seen  in  Kansas.  At  best,  it 
can  be  but  a  year  or  two  t'll  the  Buffalo,  once  a  highly  characteristic  fea- 
ture of  our  prairie  fauna,  shall  hare  passed,  in  its  swift  flight  to  extinction, 
beyond  the  limits  of  tke  State. 

Nyctlnomus  nasiitus,  Spix.,  var.  fiillglnosuB  Cooper?  (Sooty  Bat). — Man- 
hattan ;  collected  and  submitted  by  Dr.  C.  P.   Blachly. 

The  discovery  of  this  bat  in  northern  Kansas,  while  not  remarkable  in 
view  of  the  wandering  proclivities  of  the  order,  is  interesthig  as  extend- 
ing the  known  range  of  a  species  whose  distribution  is  chiefly  sub-trop- 
ical. 

Dr.  Blachly's  specimen  agrees  well  in  most  respects  with  several  Smith- 
sonian examples  of  lypical  nasutus  from  Louisiana  smd  Mexico.  It  has, 
however,  the  superior  incisors  more  closely  approximated,  their  tips  almost 
meeting,  and  the  tail  and  tibia  more  free  from  the  membranes  than  in  any 
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of  the  Smithsonian  specimens.  Fully  half  the  anterior  side  of  the  tibia 
is  free  from  the  alar  membrane,  while  a  broad  reentrant  curve  in  the  cau- 
dal membrane,  near  the  tibia,  leaves  but  a  narrow  flanjie  on  the  posterior 
side,  so  that  the  lower  half  of  the  tibia  is  virtually  free.  The  specimen 
represents,  further,  that  phase  in  which  the  internasal  ridge  is  most  boldly 
serrated*,  and,  if  one  may  draw  from  Cooper's  synonym,  fuUgmosus,  the 
inference  suggested  by  its  signification,  the  sooty  blue  or  leaden  color  of 
the  fur  in  Dr.  Blachly's  specimen  (quite  unapproached  in  any  of  the  Smith- 
sonian specimens)  is  that  upon  which  the  supposed  new  species  of  Cooper 
was  based.  The  fur  beneath  is  paler,  more  so  posteriorly,  where  it  ap- 
proaches maltese. 

Another  specimen,  apparently  similar  to  this,  is  (fide  Prof.  E.  A.  Pop- 
enoe)  included  in  the  collections  of  the  State  A<;ricultural  College. 

Atalaplia  noveboracensis,  Erlx.  (Red  Bat). — I  have  seen  several  Man- 
hattan specimens  of  this  widely  distributed  species  and  have  a  specimen 
captured  in  a  room  of  Washburn  College.  Specimens^have  also  been  con- 
tributed to  the  Survey  from  Wabaunsee  Co.  by  Mr.  S.  A.  Baldwin,  and 
from  Greenwood  Co.  by  Mr.  J.  E.  Griffith.  Prof.  Knox  records  it  as 
rather  common  in  Douglas  Co.  and  Dr.  Allen^  records  it  from  Neosho 
Falls  and  the  Cimarron  region.  It  is  doubtlessj  common  in-all  parts  of 
the  State.f 

Atalaplia  cinerea,  Pal.  de  Beauv.  (Hoary  Bat). — This  large  bat,  like 
the  Red  Bat,  has  a  wide  distribution  in  North  America,  but  appears  to  be 
nowhere  a  very  abundant  species.  It  cannot  be  very  rare  about  Manhat- 
tan, however,  as  I  have  seen  several  Manhattan  specimens,  one  of  which  was 
secured  for  the  cabinet  of  Washburn  College.  Dr.  Allen  records  it  from 
the  Little  Blue  River  and  Neosho  Falls,  and  Prof.  Knox  from  Baldwin. 

Vespertllio  fuscus.  Pal.  de  Beauv.  (Carolina  Bat).  —  Apparently  about 
as  common  as  A.  noveboracensis.  It  is  extremely  variable  iu  size  and 
color,  and  even  in  phy;:iognomy. 


*The  serration  of  the  internasal  ridge  is  not  mentioned  by  [any  author  to 
whose  writings  I  have  access.  Neither  the  supranasal  nor  the  internasal  ridge  is 
distinctly  mentioned  in  their  Monograph  of  the  North  American  Chiroptera  by 
Coues  and  Yarrow,  while  Dr.  Allen's  description  mentions  both,  but  notices  the 
serration  of  the  supranasal  only.  The  internasal  ridge  appears  to  be  constant 
and  always  serrated.  Indeed  the  ridge  may  be  said  to  be  composed  of  the  serra- 
tions, so  that  if  these  were  quite  lacking,  the  ridge  would  be  lacking  also ;  but 
the  degree  of  prominence  is  quite  variable.  While  in  Dr.  Blachly's  specimen 
the  serrations  are  very  bold,  in  one  of  the  Smithsonjan  specimens  they  are  barely 
distinguishable. 

fAp  error  (evidently  clerical)  in  the  synopsis  of  subgenera  of  Vespertilionidm  in 
Coues  and  Yarrow's  Monograph  of  the  N.  Am.  Chiroptera  makes  the  formula  for 
the  lower  molars  of  Lasiurus  (to  which  section  of  the  genus  this  species  be- 
longs) read  6— r6,  instead  of  5 — 6  as  it  should  be  and  is  given  in  the  general 
Xext. 
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A  specimen  from  Manhattan,  collected  by  Mr.  Louis  Parker,  seems  to 
be  quite  typical.  It  possesses  a  character  which  I  have  not  seen  men- 
tioned in  any  description  of  the  species;  viz.,  a  well  developed  wart, 
armed  with  a  cluster  of  small  bristles,  just  over  the  anterior  angle  of  the 
eye. 

This  character  I  have  found  more  or  less  distinct  in  all  of  the  specimens  of 
the  species  that  I  have  seen,  including  three  authentic  specimens  from  the 
Smithsonian  Institution.  In  dried  preparations  it  is  often  indicated  by 
but  the  tuft  of  bristles. 

A  specimen  taken  at  Neosho  Falls  by  Col.  N.  S.  Goss  is  of  a  shining 
yellow-brown,  or  golden  brown  color,  and  of  unusual  size.  The  lower  in- 
cisors are  slightly  terraced  as  in  a  Smithsonian  specimen  from  the  District 
of  Columbia.  It  has  the  muzzle  more  pointed  and  the  head  less  broad 
and  massive  than  in  Smithsonian  specimens  of  V.  Serotinus,  with  which 
it  is  comparable  in  size.  The  following  are  its  dimensions :  total  length 
4.6';  length  of  head  .87';  of  head  and  body  2.92';  of  tail  1.68';  alar  ex- 
panse 12  3'. 

Two  Topeka  specimens  agree  with  each  other  and  diiFer  from  all  others 
that  I  have  seen  in  having  the  ears  relatively  of  but  about  half  the  usual 
size  (area),  but  differ  from  each  other  so  noticeably  in  other  respects  that 
it  is  thought  worth  while  to  subjoin  a  full  description  of  each.  They 
may  be  designated  as  a  and  b. 

a.  Dental  formula  as  in  fuscus.  Crowns  of  the  first  upper  incisors 
scarcely  notched.  Lower  incisors  all  on  about  the  same  level,  arranged  in 
an  are,  which  is  not,  or  but  slightly,  angulated  in  front.  Head  large,  flat, 
and  mastiff-like.  Muzzle  broader,*  snout  broader  and  higher,  and  nostrils 
much  more  ample  than  in  b.  General  color  of  fur  brown  above ;  below, 
silver-grey  medially,  passing  into  pale  chestnut-brown  on  the  sides. 
Wing-membranes  purple-black.  The  wart  over  the  anterior  angle  of  the 
eye  is  well  developed,  hemispherical,  and  well  furnished  with  bristles. 
Total  length  of  animal  4.1' ;  length  of  head  .9' ;  of  head  and  body  2.5'+; 
of  tail  1.5'+;  alar  expanse  11.75';  bieadth  of  muzzle  .35'. 

b.  Dental  formula  as  in  fuscus.  First  upper  incisors  strongly  notched 
at  tip.  so  as  to  produce  an  almost  bifid  crown.  Lower  incisors  strongly 
terraced,  the  exposed  portion  of  each  not  covering  more  than  half  of 
that  of  the  one  preceding,  so  that  the  arrangement  of  the  crowns  is  in 
the  form  of  an  oblique  V,  whose  angulation,  however,  is  not  entirely  due 
to  the  relative  heights  of  the  crowns,  but  partly  a^so  to  the  fact  that  the 
three  incisors  on  either  side  are  arranged  in  a  straight  line,  meeting  that 
of  the  other  three  in  an  angle  in  front.f  Muzzle  narrower  and  general 
physiognomy  less  massive  than  in  a;  the  nostrils  also  smaller  and  nearer 
together  and  the  space  between  them  more  emarginated.  Fur  yellowish 
chestnut,     lighter    below.       Wing- membranes    cinnamon-brown,    tinged 


*Due  in  part  to  the  tumidity  of  the  upper  lips,  which  is  very  pro- 
nounced. 

fThis  terraced  arrangement  is  also  seen  in  the  lower  incisors  of  one  of  the 
Smithsonian  specimens,  but  less  noticeably,  and  accompanied  with  a  less  angula* 
iAom  iQif  ike  V. 
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slightly  with  purple,  and  clouded  here  and  there  with  dusky  shades.  A 
slight  wart  over  anterior  angle  of  eye.  Total  length  ot*  animal  3.88'; 
length  of  head  .94';  of  head  and  body  2.38';  of  tail  1.5';  alar  expanse 
about  10.7' ;  breadth  of  muzzle  .3'. 

Vespertiiio  Georffianus,  F.  Cuv. — A  specimen  from  Neosho  Falls, 
collected  by  Col.  N.  S.  Goss,  seems  to  be  referable  to  this  species  but 
shows  an  approach  to  V.  hesperus,  Allen,  which  indicates  that  the  latter 
may  prove  but  a  geographical  variety  of  the  former  and  that  our  south- 
western territories  may  ultimately  yield  us  a  complete  series  of  connecting 
forms.  In  color  it  is  a  good  hesperus,  the  fur  of  the  back  being  soiled 
grey  in  which  more  or  less  bn»wa  is  mingled.  In  dentition  also,  it  ap- 
proaches hesperus  in  the  form  of  the  first  upper  incisors,  of  which  the 
left  is  plainly  though  unequally  bicuspid,  while  the  right  has  the  outer 
cusp  but  weakly  developed  and  scarcely  to  be  called  a  true  cusp. 

With  the  second  (and  somewhat  smaller)  incisors,  however,  the  case  is 
almost  exactly  reversed,  the  right  being  distinctly  and  equally  bicuspid, 
the  left  strictly  unicuspid.  The  lower  outer  cusps  of  the  first  incisors  are 
about  even  with  the  crowns  of  the  second  incisors.  The  lower  incisors, 
viewed  from  above,  present  a  V-like  arrangement,  the  third  on  either  side 
being  separated  from  the  others  by  a  space  nearly  equal  to  its  own  width. 
The  lower  canines  are  provided  with  anterior  and  posterior  basal  cusps,  the 
former  the  more  prominent  and  level  with  the  adjacent  incisors,  of  which 
it  forms  functionally  a  subsidiary  member.  Lower  molars  5 — 5,  the  second 
imitated  in  form  by  the  main  cusp  of  the  lower  canine,  which  it  nearly 
equals  in  size. 

The  ears  are  thin,  long,  and  narrow,  the  distal  half  turned  slightly  out- 
ward. 

The  thumb  and  foot  are  both  about  as  large  as  in  F.  laci/u^uSy  and 
about  twice  as  large  in  V.  subulatus. 

Other  bats  likely  to  be  found  in  Kansas  are  the  Twilight  Bat,  Atala- 
pha  crepuscular  is,  Le  C,  the  {Silver-black  Bat,  VespertiUo  noctivaganSj 
Le.  C,  the  Little  Brown  Bat,  VespertiUo  subulatus,  tSay,  and  the  Blunt- 
nosed  Bat,  VespertiUo  ludfugus,  Le  C."^ 

Blarina  parvula,  Say.  (Say's  Shrew.) — Prof.  F.  H.  Snow  writes  me 
that  he  has  received  a  specimen  of  this  shrew  from  Larned,  whence  it 
was  sent  by  Col.  Henry  Inman.  This  is  the  third  species  of  Blarina 
that  has  been  detected  in  Kansas,  B.  Carolinensis  and  B.  talpoides  having 
been  recorded  by  Prof.  Knox. 

Ochetodon  humiius,  Aud.  &  Bach.  (LeConte's  Harvest-mouse.) — I  find 
this  diminutive  mouse  to  be  not  uncommon  in  Douglas  Co.  Prof. 
Knox  seems  not  to  have  observed  it  and  gives  it  on  the  authority  of  Dr. 
Coues,  without  definite  locality. 


*I  cannot  agree  with  Coues  and  Yarrow  that  V.  subulatus  and  V.  lucifugus  are 
the  same.  Subulatus  appears  to  have  the  thumb  relatively  much  longer  and 
but  half  as  large  aud  the  foot  much  smaller  than  in  Lucijuyus.  'Ihe  fur  of  tke 
former  seems  also  to  be  of  a  less  downy  character  below  than  in  the  latter, 
though  this  character  is  perhaps  to  be  explained  upon  the  ground  of  individual 
variation.  At  all  events,  it  seems  necessary  to  show  that  these  characters  inter- 
grade  before  the  specific  identity  of  lucifugus  with  subulatus  can  be  asserted. 
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Description  of  a  New  Species  of  Unio  from  Kansas. 
By  R.  Ellsworth  Call. 

^  UNIO  POPENOI,  8p.  nov.^«- 

(Plate  2,  Figs.  1—4.) 

Testa  rugosa,  subtriangulari,  compressa,  insequilaterali,  postice  biangulata  sul- 
cataque,  antice  oblique  rotundata ;  valvulis  sulcatis,  percrassis,  antice  crassior- 
bus;  natibus  prominentibus  angulatisque,  approximatis ;  epidermide  viridi* 
luteola,  radiata,  ad  nates  eradiata,  rugoso-sulcata;  dentibus  cardinalibus  per- 
crassis,  erectis,  granulatis ;  lateralibus  brevibus,  lamellatis,  rectis,  crassis ;  mar- 
garita  argentea  antice  et  periridescente  postice. 

Ligamentino  praelongo,  crasso,  nigro. 

Shell  rugose,  somewhat  triangular,  compressed,  especially  in  the  male, 
inequilateral,  biangular  behind  and  with  a  sinus  or  sulcation  on  the  pos- 
terior margin,  obliquely  rounded  before;  valves  sulcate,  substance  of  the 
shell  very  thick  before,  and  especially  so  in  the  umbonial  region ;  beaks 
raised,  angulate,  curved  forward  and  approximating,  without  undulations; 
epidermis  greenish  yellow,  very  beautifully  rayed,  the  rays  gradually 
broadening  as  they  approach  the  ventral  margin  and  curving  forward,  rays 
obsolete  at  the  umbones,  the  first  one-half  of  the  valves  rugose  with  longi- 
tudinal sulcations,  lines  of  growth  dark,  raised,  and  concentric  with  ventral 
margin,  whole  disk  covered  with  minute  arrow-shaped  spots  of  green ; 
cardinal  teeth  very  large,  thick,  erect,  granulate,  double  in  the  right  and 
single  in  the  left  valve;  lateral  teeth  rather  short,  lamellate,  thick,  straight ; 
anterior  adductor  cicatrices  distinct  and  deeply  impressed ;  posterior  adduc- 
tor cicatrices  distinct,  well  impressed  ;  retractor  pedis  cicatrices  deep  and 
pit-like,  impressed  at  extreme  end  of  lower  lateral  teeth  ;  dorsal  cicatrices 
arranged  as  an  irregular  series  of  minute  pits  on  the  posterior  side  of  car- 
dinal tooth-plate ;  pallial  cicatrix  remarkably  well  impressed  for  the  first 
third,  but  faint  at  posterior  extremity ;  cavity  of  the  sliell  very  shallow,  of 
the  beaks  scarcely  any;  nacre  silver-white  an^i  very  iridescent  behind; 
ligament  rather  long,  thick,  bl^k. 

MEASUREMENTS. 


Length. 

Height. 

Trans,  diam. 

No.  1 

68.00  mm. 

66.50 

73.00 

76.00 

60.00 

73.60 

J9.33 

bl.bO  mm. 

64.00 

62.60 

66.60 

61.00 

66.00 

69.26 

28.60  mm. 

No.  2 

24.00 

No.  3 

33.60 

No.  4 

36.60 

No.  5 

23.00 

No.  6 

36.60 

Average 

30.33 

Verdigris  River,  Kansas,  (one  specimen);  Fall  River,  Kansas,  (six  spec- 
imens). 

'^Prof.  Call's  description  of  this  species  was  drawn  up  some  four  months  since. 
[F.  W.  Cragin.] 
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A  single  specimen  of  this  form  was  received  fVom  Prof.  E.  A.  Popenoe, 
with  a  quantity  of  shells  belonging  to  the  Kansas  State  Agricultural  Col- 
lege. Subsequently  that  gentleman  obtained  six  additional  specimens,  and 
upon  these  the  species  is  founded.  It  is  comparable  with  no  other  known 
tlnio,  and  belongs  in  the  group  of  which  Unio  dromas,  Lea,  is  a  type. 
The  general  outline  presented  is  that  of  a  ven tricose  (7wio  rubiginosus,  Lea, 
while  the  radiation  simulates  that  of  Unio  securis,  Lea.  The  heavy  lines 
of  growth  simulate  the  characteristic  "hump"  of  Unio  dromas^  but  the 
beaks  are  not  rounded  and  are  not  retuse.  The  specimen  figured  is  a  fe- 
male— the  males  constantly  being  much  more  flattened.  The  triangular 
outline  is  characteristic  of  all  ages  of  the  shell.  The  species  is  named 
for  Mr.  Popenoe. 

Specimens  may  be  seen  in  the  cabinets  of  the  Kansas  Agricultural  Col- 
lege, Manhattan,  of  the  Smithsonian  Institution,  of  Mr.  T.  H.  Aldrich, 
Cincinnati,  Ohio,  and  of  the  writer. 


Contributions  to  a  Knowledge  of  the  Fresh-water  Mollusca  of 

Kansas. 

I.— FRESH-WATER    BIVALVES. 

(Constituting  the  First  Report  of  Progress  of  the  Washburn  College  Biological 
Survey  of  Kansas  in  the  department  of  Fresh-water  Moilusks.) 

By  R.  Ellsworth  Call. 

These  contributions  will  appear  from  time  to  time,  in  the  pages  of  this 
Bulletin,  in  accordance  with  the  general  plan  of  the  Biological  Survey 
of  the  State,  as  undertaken  by  Washburn  College.  When  full  collections 
shall  have  been  made  in  all  portions  of  the  State  it  will  become  possible  to 
present  a  complete  annotated  catalogue  of  its  molluscan  fauna,  accompa- 
nied by  the  necessary  bibliographic  matter,  with  illustrations  of  each  of 
the  genera  and  such  forms  as  may  prove  to  be  of  especial  interest. 

There  is  here  no  attempt  to  present  a  scientific  arrangement  of  the 
forms  found.  Such  treatment  will  be  reserved  for  a  final  report  on  Kan- 
sas Fresh-water  Shells,  which  will  form  a  hand-book  to  students  residing 
within  the  limits  of  the  State. 

Though  making  no  pretense  to  be  a  list  of  Kansas  bivalve  shells,  being 
far  from  complete,  this  paper  is  the  first  contribution  toward  one  that  nas 
been  made. 

It  is  proper  to  add  that  nothing  is  included  in  these  "  Contributions" 
unless  it  has  come  under  the  critical  attention  of  the  writer. 
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LAMELLIBRANCHIATA. 

Family  UNIONIDiE. 
Genut  UNio. 

rnio  aiatus,  Say. — Kansas  River  at  Topeka,  and  Mill  Creek  at  Maple 
Hill,  Wabaunsee  Co.  (F.  W.  Cragin.) 

Unio  anodontoldes,  Lea.  — Mill  Creek  at  Maple  Hill  and  at  Alma,  and 
Topeka  (Cragin);  and  Deep  Creek  (Popenoe.) 

Unio  camptodoii.  Say. — "The  Lake,"  at  Garden  City  (Cragin.) 
Unio   coccineus.  Lea.  — Shunganunga  Creek,  Shawnee  Co.  (Cragin.) 
Unio  cylindricus,  Barnes. — Verdigris  River.     Loaned  to  the  Survey  by 
Prof.  F.  H.  Snow  of  the  State  University. 

Unio  donaciformis,  Lea. — Mill  Creek  in    Wabaunsee   Co.  and    Kansas 
River  (Cragin.) 

Unio  dorfeuillianus.  Lea. — Kansas  River  at  Topeka  (Cragin.) 
Unio  ebenus.  Lea. — Kansas  River  at  Topeka  (Cragin.) 
Unio  elegans.  Lea. — Mill  Creek  in  Wabaunsee  Co.  (Cragin.) 
Unio   ellipsis,  Lea. — Kansas  River  at  Topeka  (Cragin.) 
Unio  gracilis,  Baruea. — Kansas  River  at  Topeka,  and  Mill  Creek,  Wa- 
baunsee Co.  (Cragin.) 

Unio  luteoius,  Lamarck. — Mill  Creek,  Wabaunsee  Co.,  and  Kansas  river 
at  Topeka  (Cragin.; 

Unio  laevissimus,  Lea. — Kansas   River    at    Topeka    (Cragin.)      Blue 

River  (Popenoe.)     Wild  Cat  Creek  (Popenoe.) 

Unio  ligameiitinus,  Lamarck. — Mill  Creek  at  Alma,  Wabaunsee  Co.  (J. 

B.  Fields),  and  Kansas  River  at  Topeka  (Cragin.) 
Unio   laclirymosns.  Lea. — Mill   Creek,  Wabaunsee  Co.  (Cragin.)  Ellis 

(Dr.  L.  Watson.) 

Unio    parvus,    Baraea. — Shunganunga  Creek  (Cragin.) 
Unio    purpuratus,  Lamarck. — Mill  Creek  at  Alma  (H.  S.  Bliss.) 
Unio  plicatus,  Le  Sueur. — Kansas  River  at  Topeka  (Cragin.) 
Unio  pustulosus.  Lea. — Kansas  River  at  Topeka  and  Mill    Creek,  Wa- 
baunsee Co.  (Cragin.) 

Unio  pealii.  Lea. — Kansas  River  at  Topeka  (Cragin.) 

Unio  popenoi.  Call. — Fall  river  and  Verdigris  River  (Popenoe.) 

Unio  rectus,  Lamarck. — Mill  Creek  at  Alma  (Cragin.) 

Unio  rubiginosus.  Lea. — Kansas  River  at   Topeka,  and    Mill    Creek   at 

Alma  and  Maple  Hill  (Cragin.) 

Unio  topekaensis.  Lea. — Shunganunga  Creek,  Shawnee   Co.,  and   Mill 

Creek  at  Alma  (Cragin.) 

Unio tuberculatus,  Barnes. — Mill  Creek  in  Wabaunsee  Co.  (Cragin.) 
Unio   undulatus,  Barnes. — Mill    Creek    in    Wabaunsee    Co.    (Cragin. 

Deep  Creek  (Popenoe.)  Shunganunga  Creek  (Cragin.) 
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Unio  Tentrtcoans,  Barnes. — Mill  Creek  at  Alma  and    Kansas   River  at 

Topeka  (^Cra«rin.) 

Unto    zigzaff.  Lea. — Kansas  River  at  Topeka  (Cragiu.) 

Genus  maroaritana. 

margarltana  complanata,  Barnes. — Mill  Creek  in  Wabaunsee  Co. 
(Criigin.)     Wild  Cat  Creek  (Popenoe.) 

GentiS    ANODONTA. 

Anodonta  arkansenols.  Lea. — Mill  Creek  at  Alma  (Cragin.) 

Anodonta  bealll.  Lea. — Wild  Cat  Creek   (Popenoe.) 

Anodonta  danielsii.  Lea. — Shunganunga  Creek  (Cragin.)  Mill  Creek 
at  Alma  (J;  M.  Fields.) 

Anodonta    ferrussaclana.    Left. — Ellis  (Dr.  L.  Watson). 

Anodonta  grandls.  Say. — Kansas  River  (Cragin);  Mill  Creek  at 
Alma  (J.  M.  Fields). 

Anodonta  plana,  Lea. — Kansas  River  at  Topeka,  and  Shunganunga 
Creek  (Cragin). 

Family  CORWCULAD^. 

Genus    SPHiERIUM. 

Spliserlnm  strlatlnum,  Lamarck. — Ellis  (Dr.  L.  Watson.)  Shunga- 
nunga Creek  (Cragin.) 

Sphaertum  solldnlum,  f»rime. — Soldier  Creek,  Shawnee  Co.  (J.  B. 
Quintard.) 

Sphserium  snicatum,  Lamarck — Antelope  Creek,  Wabaunsee  Co.  (S. 
A.  Baldwin.) 

Sp]i»riumtransver8uni,Say. — Silver  Lake  (Quintard.) 


Contributions  to  a  Knowledge  of  the  Fresh-water  Mollusca  of 

Kansas. 

II.— FRESH-WATER   UNIVALVES. 

(Constituting  the  Second  Report  of  Progress  of  the  Washburn  College  Biological 
Survey  of  Kansas,  in  the  department  of  Fresh- water  Mollusks.) 

By  R.  Ellsworth  Call. 

In  the  preliminary  reports  on  the  Mollusca^  it  will  be  impossible  to  ren- 
der critical  notes  on  the  forms  submitted  for  study  until  the  field-work 
shall  have  been  completed,  and  the  collections,  as  a  whole,  carefully  re- 
vfeweid.     Aocordingly  few  ubteis,  and  tho^  principally  floggeytive,  have 


52 

been  incorporated  in  the  present  paper,  which  must  be  viewed  rather  in 
the  light,  of  a  record  than  in  that  of  a  critical  study.  The  species  herein 
reported  belong  almost  entirely  to  the  great  family  of  the  Limnseidse,. 
This  family  is  world-wide  in  its  geographic  range  and  presents  withal 
some  of  the  most  difficult  problems  in  conch ologicaf  science.  In  America 
the  species  are  numerous  and  the  genera  fairly  so,  but  the  whole  group  is 
in  a  very  unsatisfactory  condition,  both  as  regards  classification  and  the 
specific  relations  of  the  forms  composing  the  various  genera.  Of  this 
family  as  represented  in  Kansas  very  little  is  known.  So  that  those  who 
are  bringing  to  light  material  in  it  are  doing  a  great  service  to  this  special 
branch  of  biological  science ;  and  it  is  hoped  that  they  will  receive  the 
most  hearty  aid  of  every  naturalist  and  observer  in  Kansas,  so  that 
abundant  material  may  be  available  from  all  parts  of  the  State.  The 
limnseids,  where  found  at  all,  generally  occur  in  great  numbers,  and  hun- 
dreds of  specimens  of  each  species  should  be  collected,  some  in  alcohol, 
for  anatomical  purposes.  Rather  full  notes  on  the  lo(;al  habitat  (station) 
should  accompany  each  parcel.  The  nature  of  the  bottom,  whether  pond 
or  creek,  should  be  noted  and  form  a  part  of  the  notes  submitted.  The 
proper  recognition  of  services  of  this  sort  will  be  made  in  each  case. 
Though  confessedly  incomplete  as  a  list,  this  contribution  is  the  first  of  its 
kind  in  connection  with  Kansas  Fresh  water  Snails.  It  is  submitted  in 
the  hope  that  it  will  lead  to  fuller  and  more  permanent  results. 

GASTEROPODA. 

Amnicola  limosa.  Say. — Collected  in  the  Kansas  River  at  Topeka  (F. 
W.  Cragin);  Antelope  Creek  in  Wabaunsee  Co.  (Miss  L.  Baldwin);  and 
in  Brown  Co.  (Miss  M.  Becker.) 

Campeloma  subsoilduiu,  Anth. — Soldier  Creek  in  Silver  Lake  Town- 
ship (J.  B.  Quintard);  and  Nemaha  and  Blue  Rivers  (Cooper). 

Only  a  few  specimens  have  been  submitted.  These  localities  exteud  its 
western  range  a  hundred  miles  beyond  any  hitherto  reported.  The  habit 
of  this  genus,  like  that  of  Amnicola,  confines  it  to  mud  bottoms,  and 
usually,  though  by  no  means  always,  quiet  water.  The  form  is  quite 
generally  known  to  collectors  as  Melantho  subsolidus,  Anth. 

lilmnopliysa  catascoptum,  Say. — Ponds  at  Topeka  (Cragin);  marshy 
draws  near  Belle  Meade,  Ford  Co.  (Cragin);  and  Ellis  Co.  (Dr.  Louis 
Watson.) 

These  localities  afibrd  a  goodly  number  of  this  species,  remarkable  for 
wide  distribution  in  the  United  States  and  Canada.  These  particular 
shells  are  very  much  smaller  than  is  usual  for  the  species,  and  remarkable 
also  for  their  malleation. 

lilmnophysa  palustrls,  Mueller. — Nemaha  River  (Cooper.) 

This  species  is  circumboreal,  and  ranges  to  high  latitudes.  A  number 
of  forms  from  the  northern  United  States  have  been  specifically  separated 
from  this  protean  species,  but  must  eventually  rank  as  synonyms.  Among 
them  are  L.  haydeni,  Lea ;  L.  proxima,  Lea ;  L.  sumassi,  Baird ;  and  L, 
nuttalliana,  Lea.  All  of  the  Limnseidse  are  excessively  variable  and  their 
great  range  with  consequent  differentiation  of  environment  must  be  care- 
fully oon^idefrod  in  aa^ignlng  the  proper  limits  to^the  various  s^pooiee.   ,  „•  . 
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Miiiiiophy»areflex«,  Say.— Shawnee  County  (Kellam);  Lakes  Inman 
(Mrs.  Craoin),  a„d  Farland  (Cra-iu;  in  McPher.soii  Co. 

Very  large  and  fine  specimens  were  collected  at  Lake  Farland,  where 
t he  species  abounds.  A  variety  wa.s  described  as  L.  zebra,  Tryon.  Both 
the  typical  form  and  the  variety  have  occurred  in  material  from  Lake  Far- 
land.* 

Linmopiiysa   iiumiiiH,   Say.— Garden  City  (Cra<rin.)     This  is  the  sole 

oca  ity  yet  represented,  though  the  species  probably  occurs  in  numerous 

localities.     It  should  be   sought    on  mud   flats  quite  close  to  the  water, 

rather  than  in  it,  if  numbers   are   desired.     The   Garden  City  specimens 

are  very  fine  aud  much  larger  than  is  usual.f 

Pliysa  auatina,Lea.— Kansas  River  (Cragin)  and  Shunganunga  Creek 
(Cragin)  at  Topeka  ;  McDowell  Creek,  Riley  Co.  (Cragin);  and  pond  at 
Menoken,  Shawnee  Co.,  abundant  (J.  M.  Fields.) 

This  form,  which  some  students  would  place  with  P.  heterostropha,  Say, 
IS  certainly  distinct.  It  occurs,  not  unsparingly,  in  each  locality  named 
above. 

Phpa  warreniana.  Lea. — Kansas  River  at  Topeka  (Cragin.) 

This  Phym  is  the  largest  species  jet  recorded,  and  while  close  to  some 
forms  of  P.  gyrina,  is  perhaps  sufficiently  distinct.  The  only  other  form 
approaching  it  in  size  is  P,  carletotiii,  Lea,  of  the  Pacific  coast. 

Pliysa  gyrina.  Say. — Ditches  and  pools  about  Topeka  (Cragin);  Soldier 
Creek  in  Silver  Lake  Tp.  (Quintard);  Lakes  Inman  (Mrs.  Cragin)  and 
Farland  (Cragin);  and  marshes  near  Belle  Meade,  Ford  Co.  (Cragin.) 

This  is  probably  the  most  widely  distributed  Physa  in  the  United 
States — occurring  abundantly  from  Nova  Scotia  to  California  and  south  to 
Texas.     It  will  no  doubt  be  found  in  all  portions  of  the  State. 

Physa  ha wnii,  Lea. — Kansas  River  at  Topeka  (Cragin);  Soldier  Creek 
in  Silver  Lake  Tp.  (Quintard.) 

Closely  related  to  P.  anatina,  Lea.  The  species  was  originally  de- 
scribed from  Kansas. 

Phyla heterostropha, Say. — T^opeka  (Cragin);  Lakes  Farland  (Cragin) 
and  Inman  (Mrs.  Cragin);  ''The  Lake"  at  Garden  City  (Cragin);  and  a 
small  creek  in  the  northeastern  part  of  Wabaunsee  Co.  (S.  A.  Baldwin.) 

This  species,  like  P.  gyrina,  will  eventually  be  found  all  over  the  State. 
In  one  or  another  of  its  forms  it  ranges  throughout  the  United  States. 

Heiisoma  lentus?.  Say. — Silver  Lake  Township,  Shawnee  Co.  (J.  B. 
Quintard.) 

*The  two  forms  occurred  side  by  side,  together  with  all  intermediate  phases. 
The  var.  zebra  was  far  less  common  than  the  typical  refleza^  which  latter  occurred 
in  myriads.     [F.  W.  Cragin.] 

f  These  specimens  were  found  both  in  and  above  the  water  of  pools  and  marshy 
draws,  on  the  coarse  sedges  growing  in  the  same,  and  could  have  been  taken  in 
any  quantity.  The  pools  and  swamp-currents  in  which  they  occurred,  like  the 
so-called  "lake"  at  Garden  City,  are  fed  from  the  Arkansas  River  by  infiltration 
through  the  sand,  the  whole  great  flat  of  sandy  marsh  between  the  town  and  the 
river  being  in  reality  a  subterranean  lake  which  peeps  out  here  and  there  in 
pools  and  blind  flowing  channels.     [F.  W.  Cragin.] 
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Helisoma  trlvolTis,  Say. — Shunganunga  Creek  (Cragin);  Lakes  Inman 
(Mrs.  Cragin)  and  Farland  (Cra<rin);  Menoken,  in  a  small  living  pond  (J. 
M.  Fields;)  "The  Lake"  at  Garden  City  (Cra^inj;  and  Wabaunsee  Co. 
(Baldwin.) 

This  form  appears  to  range  as  widely  as  that  last  named,  and  is  usually 
associated  with  it.  It  is  a  very  variable  species,  and  has  been  made  the 
basis  of  many  specific  names.  In  none  of  the  lots  yet  submitted  have 
there  occurred  specimens  of  maximum  size. 

Helisoma  bicarlnatus,  Say. — Topeka  (Cragin);  Ellis  (Br.  Watson); 
Soldier  Creek  in  Silver  Lake  Tp.  (Qaintard);  northern  Wabaunsee  Co. 
(Baldwin);  and  Brown  Co.  (Miss  Becker  ) 

While  H.  bicarinatus  has  a  very  wide  range  east  of  the  Rocky  Moun- 
tains, it  is  by  no  means  so  common  nor  so  variable  a  shell   as  H.  trivolvls. 

Gyraulus  parvus,  Say. — "On  Cerato'phyllum  and  other  submerged  plants 
in  slack  water  at  mouth  of  Quimby  Creek,  Clay  Co."  (Cragin  and  S.  C. 
Mason);  Lake  Farland  (Cragin),  "abundant." 

Owing  to  its  small  size,  this,  like  the  following  form,  is  often  overlooked. 
It  should  be  sought  on  submerged  sticks  and  logs,  on  the  leaves  and  stems 
of  water  plants,  and  in  small  ponds  and  pools.  It  is  widely  distributed 
throughout  the  United  States. 

Gyraulus  deflectus.  Say. — Lake  Farland  (Cragin.) 

Readily  distinguished  from  the  preceding  by  its  greater  size  and  the 
peculiar  feature  of  the  aperture  from  which  the  species  is  named.  Dis- 
tribution similar  to  the  last, 

Menetus  exacutus,  Say. — Lake  Farland,  moderately  common  (Cragin.) 

This  form  will  also  probably  be  found  in  abundance  when  careful  search 
is  made.  Very  easily  distinguished  from  the  small  Gyrauli  by  the  flat- 
tened form  and  sharply  carinate  body-whorl.  Ranges  from  Maine  to 
Utah. 

Trypanostoiua  subulare  (?)  Lea. — Southeastern  Kansas, .  near  Oswego 
(Dr.  W.  S.  Newlon.) 

The  nearest  afl&nity  of  the  two  shells  by  which  this  genus  is  rep%<5ented 
is  indicated  doubtfully  as  above.  The  shells  were  both  dead  when  col- 
lected, and  have  lost  some  (»f  the  characteristic  sculpturing  of  living  shells. 
There  is  no  doubt  about  the  genus,  however.  I  suppose  a  ri^id  classifi- 
cation would  replace  Trypanostoma  (^Lea)  by  Pleurocera  (Rafinesque), 
which  has  precedence.  There  is  some  doubt  about  the  locality,  as  a  marine 
shell,  credited  (by  implication)  to  Kansas,  was  sent  with  it.  Further 
search  should  be  made  for  the  genus  in  southeastern  Kansas,  which  may 
lead  also  to  the  discovery  of  the  closely  allied  genus  Goniobasis, 
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Notes  on  the  Land  Shells  of  Kansas. 
By  W.  G.  Binney  and  Arthur  F.  Gray. 

[Note. — As  it  was  the  original  plan  to  name  the  various  consignments  of  ma- 
terial in  each  species  in  all  these  reports  by  number^  this  list  was  first  drawn  up 
with  this  plan  in  view.  But  it  has  been  found  that  such  a  plan  would  involve 
needless  and  tedious  repetition,  and  species  once  named  will  therefore  not  be 
named  again,  except  where,  in  subsequent  report,  new  localities  or  notes  are  to 
be  recorded.  It  is  but  justice  to  Mr.  Gray  to  say  that,  so  far  as  regards  several 
species,  these  notes  do  not  represent  his  original  notes  in  full,  a  portion  of  his 
manuscript  having  been  mislaid  and  not  to  be  found  as  this  number  of 
the  Bulletin  goes  to  press,  the  missing  portion  being  supplied,  merely  as  to 
names  and  localities,  from  the  general  records  of  the  Survey.  From  pressure 
of  other  duties  Mr.  Gray  has  been  prevented  from  arranging  his  list  systematic- 
ally, «ts  also  from  reporting  upon  specimens  contributed  to  the  Survey  and  trans- 
mitted some  months  since  by  Mr.  J.  B.  Quintard  and  myself,  which  specimens  are 
believed  to  include  one  or  two  species  of  Pupa  and  a  Zonites  or  HyaLina  not  here 
recorded.  As  it  is  uncertain  now  soon  Mr.  Gray  may  be  able  to  report  upon 
further  material,  the  Director  of  the  Survey  wishes  hereto  add  to  the  list  Meso- 
don  thyroides^  of  which  a  number  of  specimens  have  been  contributed  fr^m  Chau- 
tauqua Co.  by  Mr.  I.  N.  Hosford,  who  collected  them  near  Sedan.  A  specimen 
of  the  same  species  has  been  sent  us  by  Dr.  Newlon  of  Oswego,  but  without  la- 
bel and  with  other  specimens  from  Arkansas  and  Missouri,  so  that  I  am  unable 
to  include  Labette  Co  for  this  species,  where,  however,  I  am-  confident  it  will  be 
found.  Helix  profunda  is  also  verbally  reported  from  the  northeastern  section  of  the 
State ;  but  no  specimens  of  it  have  yet  been  received.  It  has  already,  however, 
been  elsewhere  reported  from  Kansas. — F.  VV.  Cragin.] 

Mesodon  aibolabris.  Say. — Topeka.,  (Cragin)  and  Silver  Lake,  Shawnee 
Co.  (J.  B.  Quintard),  and  Labette  Co.  (Dr.  W.  S.  Newlon.) 

Stenotrema  monodon,  RacketUvar.  fratema, Sav. — Shawnee,  Wabaunsee, 
McPherson  and  Clay  Cos.  (Cragin),  Silver  Lake  (Quintard),  Labette  Co. 
(Newlon),  and  Brown  Co.  (Miss  Mara  Becker. 

Patula  altemata, Say. — "Shawnee  and  V\  abaunsee  Cos.,  abundant" 
(Cragin),  Silver  Lake  (Quintard),  Labette  Co.  (Newlon),  and  Brown  Co- 
(Miss  M.  Becker.) 

Helicodlscns  lineatus.  Say. — "Under  side  of  logs,  Topeka"  (Cragin) 
and  Silver  Lake  (Quintard.) 

Zonites  arboreas.  Say. — "Cracks  of  bark  on  old  logs,  etc.,  Topeka,  com- 
mon" (Cragin)  and  Silver  Lake  (Quintard.) 

sncclnea  lineata,  W.  G.  Binney. — "Topeka,  Kansas,  abundant,  crawling 
about  amongst  and  upon  wet  grass  in  early  morning  or  on  damp  days ; 
resting  in  the  shade  during  the  day."  (F.  W.  Cragin.)  Also  '-common  in 
low  bottoms  and  occasionally  seen  on  the  hills.  Silver  Lake  Tp.,    Shawnee 

Co."    Quintard.)  n    i.     t^  r» 

This  species  belongs  both  to  the  Interior  Region  of  the  ±iastern  I'rov- 
ince  and  also  to  the  Central  Province,  occurring  in  Nebraska,  U^ah,  Ari- 
zona, New  Mexico,  and  also*in  Sonora,  Mexico.  In  Oct.,  1878,  while 
collecting  at  Gibbon,  Nebraska,  I  found  it  most  abundant  upon  the  grassy 
plains  bordering  the  Platte  River.  Kansas  extends  its  range. 

saccinea  avara.  Say.—"  Grassy  places  on  edge  of  timber  belt,  north 
side  of  Kansas  River,  Silver  Lake  Township.     More  local  than  No.    384 
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[aS\  lineata'].  and  less  abundant  in  its  localities."   (Quintard.) 

A  widely  distributed  species,  the  shells  of  this  lot  are  of  a  nearly  white 
variety. 

Succiiica  Haydeni,  w.  G.  Binney. — "Silver  Lake  Township,  margin  of 
lake,  rather  common."  (Quintard.) 

This  shell  was  named  after  Dr.  Hayden,  who  found  it  in  Nebraska, 
Kennicott  also  brought  it  from  the  Red  River  of  the  North  and  from  the 
vicinity  of  Great  Slave  Lake.     Kennicott's  shells  were  of  a  small  variety. 

Abundant  in  reedy  marshes,  South  Fork  of  Loup  River,  Custer  Co.,  Ne- 
braska, where  I  found  it  in  1878.  Kansas  is  the  most  southern  record, 
thus  far. 

Strobila  labyrlnthica,  Say. — "  On  lower  side  of  old  logs,  etc.,  in  Sol- 
dier Creek  woods,  Silver  Lake  Township,  rather  common."  (Quin- 
tard.)   Also  "common  on  old  logs  and  stumps,  Topeka."  (Cragin.)     < 

Pupa  (lieucoclilla)  armifera,  Say. — '•  Silver  Lake  Township,  abundant 
on  ground  in  woods,  sometimes  crawling  up  on  base  of  trees."  Quin- 
tard.) 

Pupa  (lieucocblla)  fallax:,  Say. — ''  Same  locality  and  habitat  as  No. 
3S7  [iP.  arvii/era],  but  rather  less  abundant"  (Quintard.)  Also 
"on  the  ground,  beneath  hedge.  Topeka."  (F.  W.  Cragin.) 

Pupa  (lieucochlla)  contracta,  Say? — "  Lower  side  of  a  log,  Topeka." 
(F.  W.  Cragin.) 

This  shell  had  the  entire  body-whorl  broken  off,  hence  cannot  be  identi- 
fied with  certainty;  probably  contracta. 

liimax  campestrls,  Binney. — "On  ground  beneath  logs,  etc.,  Topeka." 
(F.  W.  Cragin.) 

Bulimus  dealbatus,  Say. —  Burnett's  Mound,  Shawnee  Co.  (Cragin,) 
Soldier  Creek  bank,  in  drift,  (Quintard)  Labette  Co.  (Dr.  W.  S.  Newlon.) 


Annotated  List  of  Ferns  Found  in  Kansas.* 

By  Rev.  James  Wilson. 

In  locating  the  FlUces  of  Kansas,  so  far  as  I  can,  I  would  say  that,  al- 
though my  fern  hunts  in  this  State  have  been  numerous,  they  have  not 
extended  over  many  counties;  and  that  the  habitats  given  are  the  result  of 
personal  findings.  Some  species  are,  I  think,  local,  others  probably  com- 
mon to  Kansas,  wherever  the  conditions  most  favorable  to  cryptogamic 
growth  are  found. 

Botryclilum  lunarioides,  Swz. — I  have  found  only  a  few  specimens  of 
this  pretty  little  "moonwort,"  growing  among  some  hazel  brush  near  Fort 
Leavenworth. 

^Written  for  the  Survey, 
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BotrychlamVirgititcam,Swartt.  '* Rattlesnake  Fern." — Abundant  in 
Leavenworth  County  in  shady  hazel  thickets,  where  its  fleshy  stipe,  and 
thick,  fibrous  roots  are  deeply  embedded  in  the  rich  vegetable  Uiould. 
The  fertile  tVonds — pinnately  panieled  spikes — are  in  marked  contrast 
with  the  broad-based,  ternate,  barren  Ironds. 

Notbolaenadealbata,  Kunze. — (No  popular  name  that  I  know  of.  Why 
not  Whitewash  Feni? — dealba. )  This  species  had  long  been  a  desidera- 
tum among  botanists.  A  few  years  ago  I  found  it  in  great  quantity 
among  the  open  canons  of  Cowley  County  and  supplied  many  demands. 
The  rugged  calcareous  rocks  that  Ibrm  the  walk  of  our  Southern  Kansas 
canons  seem  to  be  its  favorite  habitat.  Nestling  in  their  shady  nooks  or 
clustering  in  tufts  on  their  north  and  northeast  sides,  its  brown  thread- 
like roots  penetrate  the  minute  crevices,  and  draw  sustenance  from 
the, barren  rock. 

This  is  an  exceedingly  delicate  and  finely  cut  little  fern ;  fronds  1'  to  3'^ 
in  height;  under  side  white,  and   hence  the  specific  name, 

Adlantuni  pedatum,  L.  '' Maidenhair  Fern  ". — This,  perhaps  the  most 
beautiful  of  N.  A.  ferns,  is  very  abundant  in  Leavenworth  and  Wyan- 
dotte Counties ;  especially  along  the  wooded  slopes  and  shady  ravines  that 
skirt  the  Missouri  Kiver. 

Clieilantlies  vestita,  Swz.  "Lip  Fern'" — Found  in  quantity  on  and 
around  flat,  moss-covered  rocks  on  banks  of  Cedar  Creek  near  Toronto, 
Woodson  County. 

Pellaea  atropurpurea.  Link.  "  Rock  Brake ." — Favorite  habitat,  crum- 
bling calcareous  rocks.  Found  along  the  Missouri  river  counties,  in  Cow- 
ley, Chautauqua,  Woodson  and  doubtless  many  other  counties.  Fronds 
from  1'  to  3'  in  dry,  open,  unshaded  canons;  in  moist,  shady  places  from  5' 
to  15'.     Although  an  evergreen,  it  is  a  hard,  dry -looking,  ungraceful  fern. 

Asplenium  ebeneum.  Ait. — Fronds  erect^  stalk  almost  bluck  and  shining. 
Found  in  Cowley,  Chautauqua,  and  Woodson  Counties,  on  and  near  the 
base  oK  mossy  rocks,  and  rocky  slopes  in  shady  woods. 

Asplenium  Triclioinanes,  Link. — Found  in  crevices  of  limestone  rocks 
on  the  banks  of  Cedar  Creek  near  Toronto,  Woodson  County ;  in  tufts  of 
fronds  3'  to  5'  long;  rachis  dark  brown  and  shining.     Not  plentiful. 

Asplenium  angustifolium,  Michx.  "  Narrow-leafed  Spleenwort." — Not 
plentiful.  A  few  stations  0 a  banks  of  Missouri,  between  Leavenworth 
and  Wyandotte.  Quite  an  attractive  fern.  Fronds  fragile  and  of  a  pale 
green  shade ;  fertile  narrower  than  the  barren. 

Asplenium  fiiix-foemina,  R.  Br.  "Lady  Fern." — This  exceedingly 
graceful  fern,  common  enough  in  Eastern  States,  is  quite  rare  in  Kansa:* 
— if  indeed  indigenous.  Some  twelve  years  ago  1  found  a  solitary  speci- 
men in  woods  two  miles  «west  of  Leavenworth,  but  have  thought  since 
that  it  was  probably  produced  from  spores  carried  from  my  open-air  i em- 
ery, in  which  I  had  several  fine  plants  of  this  species.  '  I  would  be  glad  to 
know  if  any  one  else  has  found  it. 

Camptosorus  rblzopliyllus.  Link.  "Walking  Fern."  —  This  curious 
little  pedestrian  is  not  uncommon  on  the  calcareous  rocks   scattered   along 
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the  bluffs  of  the  Missouri,  especially  above  and  below  Leavenworth.  Its 
evergreen  fronds,  5'  to  10'  long,  taper  into  slender  thread-like  apices 
which  take  root  and  produce  new  plants. 

Asptdium  acrostichoides,  Swz.  "  One  of  the  Shield  Ferns." — Fronds 
from  1  to  2  ft.  high;  upper  pinnae  of  fertile  fronds  contracted^  and  cov- 
ered with  a  mass  of  confluent  sori.  Found  on  Cedar  Creek,  near  Toronto, 
Woodson  County. 

Aspidlum  Goidianum,  Hook.  "  Goldie's  Fern." — A  large  and  stately 
looking  fern ;  not  plentiful.  I  have  only  found  it  in  the  woods  near  Con- 
ner's Station,  Wyandotte  Co. 

Aspidium  marginale,  Swz.  "  One  of  the  Shield  Fems." — Plentiful 
in  several  parts  of  Woodson  County,  around  Yates  Center,  Toronto,  etc. 
Mostly  in  crevices  of  rocks,  and  not  so  well  developed  as  in  Eastern  woods  ; 
fruiting  at  from  7'  to  15'  high. 

0  Cystopteris  fragiiis,  Bernh.  "  Brittle  Bladder  Fern." — In  almost  every 
locality  where  I  have  found  ferns,  I  have  found  this  species  in  quantity. 
The  first  out  in  the  spring  they  are  to  be  seen  early  in  March  all  along 
the  banks  of  the  Missouri,  pushing  their  little  curly  heads  through  the 
soft  vegetable  mould  by  the  acre.  Fronds  2-3-pinnate,  but  very  variable; 
5'  to  lU'  high.     A  very  pretty,  delicate  fern. 

Onoclea  senslbllis,  L.  "  Sensitive  Fern." — Habitat  low,  damp  situa- 
tions ;  sometimes  two  and  a  half  feet  high.  Its  broad  sterile  frond  and 
fruit  bearing  spike  give  it  a  peculiar  appearance.  Its  delicate,  light  green 
fronds  wilt  immediately  on  being  gathered,  and  wither  at  the  slightest 
touch  of  frost. 

Onoclea  sensibllis  I^.,  var.  obtusllobata,  Torrance. — I  have  found  only 
one  specimen  of  this  variety  in  Kansas — on  the  old  Fair  Ground  at  Leav- 
enworth. 

\rood8ia  obtusa,  Link. — A  small  and  tufted,  pinnately  divided  fern  ; 
fronds  4'  to  8';  very  common  in  Kansas.  Wherever  I  have  found  ferns 
this  species  has  been  represented.  A  very  pretty  evergreen,  giving  out 
young  fronds  late  in  the  season. 


Notes  on  the  Ferns  of  Kansas. 
By  F.  W.  Cragin,  Sc.  B. 

The  following  notes,  embracing  the  names  of  a  few  species  not  included 
in  the  list  of  Mr.  Wilson,  together  with  addition^jl  localiiies  and  remarks 
on  some  of  the  other  species,  are  added  in  order  to  bring  together  as  full 
a  review  as  possible  of  what  is  to-day  known  concerning  the  fern  flora  of 
Kansas.  Tliey  have  been  compiled  partly  from  notes  published  or  com- 
municated by  others,  partly  trom  material  coniributed  to  the  Washburn 
Biological  Survey  of  Kansas  as  accredited  below,  and  pai'tly  Irom  the 
field-notes  of  the  writer. 
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For  the  determination  of  several  species,  including  those  herein  re- 
corded in  the  Kansus  flora  for  the  first  time,  the  writer  is  indebted  to 
Lucien  iM.  Underwood,  Ph.D.,  of  Syracuse,  N.  Y.,  the  author  of 
"Our  Native  Ferns  and  their  Allies." 

Botryciitum  ternatum,  Swz.  (Moon wort.) — Prof.  Underwood  regards 
the  Botrychium  Unarioidea  of  Swarz  as  a  synonym  of  this  name,  to 
which  it  must  accordingly  give  place. 

Botrycbium  Tlrglnlaiinm,  Swz.  (Rattle-snake  Fern.) — Not  rare  along 
the  Kansas  River  in  Shawnee  Co.  and  the  east  branch  of  Shunganunga 
Creek.  Occasional  on  the  west  branch  of  the  Shunganunga.  A  single 
specimen  taken  on  the  bottom-lands  of  Mission  Creek  in  the  S.  W. 
part  of  Wabaunsee  Co.  It  has  been  recorded  from  Lawrence  by  Prof.  J. 
H.  Carruth. 

Polypodium  incaniim,  Swz.  (One  of  the  Polypods.) — Has  been  re- 
corded by  Prof.  Carruth  as  collecteed  at  Burlington,  Coffey  Co.,  by  Mrs, 
J.  N.  Locke. 

Notholsena  nlvea,  Dcsv.  var.,  dealbata  Kunze.  (One  of  the  Cloak  Ferns.) — 
Specimens  collected  on  the  side  of  a  bluff  in  Bourbon  Co.  have  been  con- 
tributed to  the  Survey  by  Prof.  0.  St.  John. 

Adlantum  pedatum,  C.  von  L.  (Maidenhair  Fern.) — Contributed  from 
Waseka  Junction  (otherwise  known  as  Holliday  Junction)  Johnson  Co., 
by  Mrs.  Cragin,  and,  recently,  from  Labette  Co.  by  Dr.  Newlon.  Re- 
corded from  Lawrence  by  Prof.  Carruth.  Also  verbally  reported  by 
Prof.  E.  A.  Popenoe,  of  the  State  Agricultural  College,  as  occurring  at  a 
a  point  a  few  miles  south  of  Topeka. 

ciieiiaiitiies  lanuginosa,  Nutt.*  (One  of  the  Lip  Ferns.) — Collected  in 
the  crevices  of  the  curiously  eroded  brown  sandstone  concretions  of  the 
Dakota  formation  in  Ottawa  Co.,  which  constitute  what  is  popularly  known 
as  "Rock  City",  and  contributed  to  the  Survey  by  Mr.  C.  C  Olney.  For 
the  knowledge  of  the  existence  of  ferns  at  this  locality,  the  writer  is 
indebted  to  Mr.  S.  C.  Mason,  the  first  of  our  naturalists,  I  believe,  to 
discover  "Rock  City"  in  the*light  of  a  fern-locality. 

Pellea  atropurpurea,  Link.  (One  of  the  Cliff-brakes.) — Represented  in 
the  herbarium  of  Wasburu  College  by  specimens  collected  in  a  ravine  near 
Manhattan  by  Prof.  Popenoe.  Contributed  to  the  Survey  from  Bourbon 
Co.  by  Prof.  St.  John,  and  from  Labette  Co.  by  Dr.  Newlon.  Prof.  Car- 
ruth has  recorded  it  as  taken  in  Allen  Co.  by  Prof.  M.  V.  B.  Knox. 

Pellea Wrightiana,  Hook.*  (Wright's  Cliff-brake.)--"  Rock  City";  col- 
lected for  the  Survey  by  Mr.  C.  C.  Olney.  This  record  considerably  ex- 
tends the  known  north-eastward  range  of  the  species. 

Camptosorus  rhizopliyllus.  Link.  (Walking  Fern.) — In  herbarium  of 
Washburn  College  from  a  ravine  near  Manhattan.  Collected  by  Prof.  E. 
A.  Popenoe  and  the  writer. 

Aspidium  acrosticboides,  Swz.  (Christmas  Fern.) — Has  been  recorded 
from  Cherokee  Co.  by  Prof.  Carruth. 


♦Speoi««  marked  *  h&vie  not  previously  been  recorded  team  Saneae. 
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Aspidiiim  theiypteris,  Swz.  (Marsh  Fern.) — Ravines  in  the  southern 
part  of  Pottawatomie  Co.;  a  rank-growing  species  collected  for  the  Survey 
by  Mr.  Angus  McMillan. 

Aspidium  Goidianum,  Hook.  (Groldie's  Fern.) — Recorded  from  Leaven- 
worth by  Prof.  Carruth. 

,  Aspidium  spinuiosuni,  Swz.  (One  of  the  Shield  Ferns.) — Recorded  by 
Prof.  Carruth  as  collected  at  Lawrence  by  W.  H.  Saunders,  M.  D. 

Cystopterls  fragilis,  Bernh.  (Brittle  Fern.) — Abundant  on  river  and 
creek-bluffs  about  Topeka  and  at  Tecumseh ;  also  on  the  "Sand-bank",  a 
precipitous  bluff  on  Mission  Creek  in  Wabaunsee  Co.,  and  on  the  Repub- 
lican River  bluff  at  Wakefield,  Clay  Co.  Specimens  have  been  recently 
contributed  from  Labette  Co.  by  Dr.  Newlon,  and  from  Chautauqua  Co. 
by  Mr.  C.  H.  Hosford.  This  very  graceful  fer^,  though  delicate  in  ap- 
pearance, is  a  profuse  and  hardy  grower,  and  flourishes  luxuriantly  in 
shaded  rockeries,  remaining  fresh  and  bright  till  late  in  the  autumn. 

Onoclea  sensiblls,  Link.  (Sensitive  Fern.) — Verbally  reported  by  Prof. 
Popenoe  as  occurring  at  a  single  locality  on  Soldier  Creek  in  Shawnee 
Co. 

Onoclea  stratiilopteris,  Hoffm.  (Ostrich  Fern.) — Has  been  recorded 
from  Lawrence  by  Prof.  Carruth. 

l¥oodsia  obtusa,  Torrey.  (Northern  Fern.) — In  Washburn  College 
herbarium  from  a  ravine  near  Manhattan,  collected  by  Prof.  Popenoe 
and  the  writer.  Collected  by  the  latter  also  on  the  bluff  at  Wake- 
field. 


Second  Contribution  to  the  Knowledge  of  Kansas  Mosses. 
By  Eugene  A.  Rau. 

In  this  second  report  of  progress  of  the  Washburn  College  Biological 
Survey  of  Kansas,  in  the  department  of  mosses  are  included  20  species,  12 
of  which  have  not  been  previously  reported,  making  altogether  24  species 
thus  far  brought  to  light  by  the  Survey  within  the  State. 

Several  species  had  been  recorded  from  Kansas  previous  to  the  incep- 
tion of  the  Survey,  but  it  is  my  purpose  to  include  in  these  preliminary 
reports  only  such  material  as  I  have  personally  examined. 

The  notes  on  habitat  etc.,  included  in  quotation-marks  below,  are  those 
furnished  by  Prof.  F.  W.  Cragin,  who  has  collected  the  material  for  which 
no  other  collector  is  designated. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

Dicranella  varla,  Hedw. — "  Bank  of  Kansas  River  at  Topeka,  Septem- 
ber; collected  by  Mrs.  K.  Cragin,"  and  "  Wakarusa  Creek  woods,  Sbaw- 


61 

nee  Co.,  October  11 ;  collected  by  the  Washburn  Senior  Natural  History 
excursion"^  (Class  of  '85)." 

Barbuia  unsuicuiata,  Hedw. — "  Bank  of*  the  Kansas  River  at  Topeka, 
September  ;  collected  by  Mrs.  Cragin." 

Barbuia  cwspitosa,  Schwaegrr. — "  Woods  of  Antelope  Creek,  Wa- 
baunsee Co.,  October ;  collected  by  Mr.  S.  A.  Baldwin." 

l¥ebera  annotina,  Sohreb. — "  Wakarusa    Creek    woods,    Shawnee    Co., 

October  ;  collected  by  the  Washburn  Senior  Nat.  Hist,  excursion." 

Mnium  afflne,  Bland. — *'  Indian  Creek  woods,  Shawnee  Co.,  Novem- 
ber." 

Theiia  aspreiia,  (Schp.)  SuU. — "  At  foot  of  an  elm,  North  Topeka,  Oc- 
tober ;  collected  by  Mrs.  Cragin,"  and  "  Indian  Creek  woods,  Shawnee  Co., 
November." 

l^eskea  poiycarpa,  Ehrh. — "  Brow  of  the  Republican  River  bluff  at 
Wakefield,  Clay  Co.,  on  clay  and  limestone,  July/'  and  "  on  foot  of  a  tree, 
Shunganunga  woods,  Shawnee  Co.,  October."  Collected  at  the  latter 
locality  by  Mrs.  Cragin. 

lieskea  rostrata,  Hedw. — ''  Woods  of  Antelope  Creek,  Wabaunsee  Co., 
October;  collected  by  Mr.  S.  A.  Baldwin." 

Cyiindrotiiecium  sediictrix,  (Hedw.)  Br.  Eu. — This  moss  has  been  con- 
tributed from  several  localities  in  Shawnee  Co.,  (viz.,  woods  of  Kansas 
River  and  Indian,  Shunganunga,  and  Wakarusa  Creeks)  by  Prof,  and 
Mrs.  Cragin,  Miss  Mara  Becker,  and  others ;  also  from  '-  Antelope  Creek 
in  Wabaunsee  Co.,  October  ;  collected  by  Mr.  S.  A.  Baldwin." 

Hypnum  (Brachytlieclum)  laetum,  Brid. — "  Wakarusa  Creek  WOods, 
Shawnee  Co.,  October ;  collected  by  the  Washburn  Senior  Nat.  Hist,  ex- 
cursion." 

Hypnam  (Earhyncliiuiu)  blans,  Hedw.''  Wakarusa  woods,  Shawnee 
Co.,  October;  collected  by  the  Washb.  Sr.  Nat.  Hist,  excursion,"  and 
"  Indian  Creek  woods,  Shawnee  Co.,  November." 

Hypnum  (Campylium)  bispidulum,  Brid.  —  "  Woods  of  Indian  Creek 
and  Kansas  River,  Shawnee  Co.,  October  and  November. 

B.— NEW   LOCALITIES  AND    STATIONS    FOR   SPECIES  PREVIOUSLY 

REPORTED. 

nveisia  viridala,  Brid.  —  "Wakarusa  woods,  Shawnee  Co.,  October; 
Washb.  Sr.  Nat.  Hist,  excursion,"  and  "  Indian  Creek  woods,  Shawnee 
Co.,  November." 

ceratodon  purpureus,  Brid. — "On  fallen  blocks  of  'chalk'  from  the 
'chalk-cliffs'  near  Pearlette,  Ford  Co.,  August." 

Funarla  bygrometrica,  Hedw. — "On  clay  in  chinks  of  the  wall  of  a 
well;  Topeka,  September." 


*  In  this  excursion  the  collecting  of  Mosses  was  given  especial  attention  by  Miss 
Mara  Becker,  to  whom  the  credit  for  the  mosses  above  reported  from  the  woods 
of  the  Wakarusa  is  largely  due.     [F.  W.  Cragin.] 
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Brynm  argentenm,  L. — "On  ground,  Kansas  River  valley,  North  To- 
peka,  October;  collected  by  Mrs  Cragin,"  and  ''on  a  clay  bank,  Indian 
Cteek,  November." 

Mnium  cuspidatum,  Hedw. — "  Wakarusa  woods,  October ;  collected 
by  Washb.  Sr.  Nat.  Hist,  excurs.,"  and  "  Indian  Creek  woods,  Shawnee 
Co.,  November." 

Atricbum  angustatum,  Bri  — Wakarusa  and  Indian  Creek  woods,  as 
above. 

Hypnum  (Brachytheclum)  acuminatum,  Beauv. — This  species,  doubt- 
fully given  in  the  "  First  Contribution,"  has  since  been  found  in  fruit, 
and  is  now  given  with  certainty,  from  the  "  Wakarusa  woods,  October ; 
Wash.  Sr.  Nat.  Hist,  excursion." 

Hypnum  (Amblystegium)  serpens,  L. — "  Wakarusa  woods,  October  ; 
Wash.  Sr.  Nat.  Hist,  excursion,"  and  "  on  rotten  wood,  Indian  Creek, 
Shawnee  Co.,  November." 


Second  Contribution  to  the  Knowledge  of  Kansas  Algae. 
By  Francis  Wolle. 

This  contribution  constitutes  the  second  report  of  progress  of  the  Bio- 
logical Survey  of  Kansas  in  the  department  of  Algae. 

The  material  reported  in  this,  as  in  the  preceding  contribution,  if  not 
otherwise  accredited,  has  been  collected  by  Prof.  F.  W.  Cragin,  by  whom 
the  quoted  remarks  on  locality,  station,  etc.  have  been  supplied. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

Oscillariagracillima,Eg. — "  Topeka,  on  interior  of  a  well-bucket  and 
in  ditches,  Sej'tember." 

Nostoc  verrucosom,  Linn. — "  Its  olive-colored  membranaceous  fronds,  of 
.various  fantastic  outlines,  grew  abundantsy  upon  a  slope  of  white  soil  de- 
rived from  the  '  chalk-cliflFs '  near  Pearlette,  l''ord  Co.,  August.  The  soil 
fine  and  lose,  like  a  bed  of  sand,  becomes  dry  and  heated  by  reflection 
during  the  long  August  days,  and  is  but  sparsely  clothed  with  grass,  mak- 
ing it  an  '  uncoo '  place,  one  would  say,  for  a  nostoc." 

Gloeotricbla  natans,  Thur. — "Floating  upon  the  water  in  a  shallow  in- 
dentation of  the  shore  of  Lake  Inman  (otherwise  known  as  '  The  Gov- 
ernment Lake,')  McPherson  Co.,  September. 

"  The  clear  olive-brown  gelatinous  frond  ,  at  first  shaped  like  an  in- 
verted saucer,  with  the  margin  rolled  in  beneath,  after  attaining  a  breadth 
of  two  or  three  inches  becomes  irregular,  being  drawn  out  into  long,  une- 
qual, finger-like  lobes.  The  young  plants  thus  appear  not  unlike  certain 
species  of  jelly-fish  in  general  form,  while  a  colony  of  the  larger  ones, 
nestling  upon  the  surface  of  a  miniature  bay,  reminds  one  of  the  brown 
fucoids  of  the  ocean.  The  adult  fronds  commonly  spread  out  to  a  length 
of  one  or  two  feet,  but  were  sometimes  larger,"*' 
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IVemula  natans,  Hed.,  Rivularia  gigantea,  Trent.,  R.  angulosa,  RotH., 
R.  Bryana,  Kg.,  and  R.  Brauniana,  Kg.  are  synonyms  of  this  species. 

cio»teriiiiu lanceoiatnm, Kff. — "In  a  ditch,  Topeka,  September;  col- 
lected by  Mrs.  Cragin." 

This  is  a  species  I  had  not  seen  previous  to  the  receipt  of  this  material. 
(See  my  "Desmids  of  North  America,"  p.  39.)  It  has  much  the  appear- 
ance of  C.  Sunula,  Mueller,  but  is  much  smaller.  The  two  sides  are  often 
quite  symmetrical,  but  in  some  specimens  one  side  is  almost  straight  and 
the  other  rounded.     The  apices  are  more  acute  than  in  C.  Sunula. 

Cosmarium  constrictum,  D. — "  Lake  luman,  September," 

Among  filaments  of  (Edogonium  and  Stigeoclonium. 

Splrogyra  crassa,  Kg.? — "  Lake  Inman,  September/ 

The  specimens  are  sterile,  and  the  species  cannot  be  stated  with  cer- 
tainty. 

Vaaciieria  gemmata,  D.  C.  ?  —  "Collected  from  a  large  'breathing 
spring,'  locally  known  as  'Peterson's  Spring,'  near  Belle  Meade,  Ford  Co., 
in  August.  The  spring  is  perennially  fed  with  the  purest  cold  water, 
which  boils  up  intermittently  through  an  unknown  depth  of  quicksand 
and  flows  away  in  a  considerable  stream  to  a  dark,  miry,  and  reedy  lagoon. 
The  spring  is  characterized  also  by  a  fish-fauna  of  several  native  species, 
and  the  Black  Bass,  introduced." 

This  too  is  uncertain  as  to  species,  because  sterile. 

Cladopiiora  glomerata,  Kg. — "  Growing  on  the  shell  of  a  living  fresh- 
water mussel  (  Unio^  in  the  Kansas  Biver  at  Topeka,  August."  And 
again,  "  McPherson  Co.,  at  a  ford  of  the  Little  Arkansas  River,  five  miles 
west  of  Farland  P.  0.,  September." 

Cladopbora  glomerata.  Kg.  var.  pumila,  ,Bail. — ''  At  a  riffle  of  Shun- 
ganuuga  Creek,  Shawnee  Co.,  June,  on  submerged  fragments  of  limestone  \ 
collected  by  Mrs.  Cragin." 

Cladopbora  fracta,  Diiiw. — "  Collected  by  Mrs.  Cragin,  at  '  Peterson's 
Breathing  Spring,'  Ford  Co.,  August." 

lEdogonium  fonticola,  A.  Br. — "  On  a  submerged  weed  in  Lake  In- 
man, September." 

uiothrix  subtilis,  Kg. — "  On  the  inside  of  an  oaken  bucket  in  the 
Washburn  College  well,  June ;  appearing  as  a  thin  green  slime  on  the 
wood." 

This  species  and  Ulothrix  compacta  are  hardly  separable,  as  the  division 
and  growth  of  the  articles  destroys  the  supposed  distinction  between  them. 

Stigeoclonium  tenne,  Kg. — With  Cladojphora  glomerata^  "on  shell  of 
a  living  Unio  in  the  Kansas  River  at  Topeka,  August."  And  again  with 
(Edogonium  fonticola,  ''  on  a  submerged  weed  in  Lake  Inman,  Septem- 
ber." 

B.— ADDITIONAL    LOCALITIES  FOR  SPECIES  PREVIOUSLY 
REPORTED. 

OsciUaria  tenerrim  a,  Kg. — "  On  interior  of  a  well-bucket,  Septem- 
ber ;  collected  by  Mrs.  Cragin." 
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€laclop]iora  I'racta,  Dillw.  var.  gossyptna,  Kg. — "  On  the  submerged  rocks 
of  an  artificial  ford  of  Crooked  Creek  in  Ford  Co.,  near  the  great  salt- 
well,  about  forty-two  miles  southwest  of  Dodge." 

Rliizoclontum  stagnaie,  Wolie. — "  Peterson's  Breathing  Spring,  Ford 
Co.,  August." 


,    Note  on  Kansas  Lichens. 
By  F.  W.  Cragin,  Sc.  B. 


But  two  additions  can  here  be  given  to  the  list  of  lichens  collected  by 
the  Survey.     These  are : 

Parinelia  conspesa,  (Ehrh.)  Ach. — Collected  by  Dr.  W.  S.  Newlon  in 
Labette  Co.,  on  earth.     Identified  by  Mr.  H.  Willey. 

Grapiiis  scripta? — Collected  on  bark  of  a  living  tree,  Topeka,  by  the 
writer.     Doubtfully  determined  by  Mr.  J.  B.  Ellis. 

A  lichen-flora  of  great  beauty,  (a  flower-bed  of  lichens  it  seemed,  so 
rich  were  the  contrasts  of  color)  was  found  in  November,  by  the  writer, 
on  the  great  gypsum-caps  of  the  line  of  mesas  at  the  eastern  border  of 
the  Gypsum  Hills,  Barbour  Co.,  five  hundred  feet  or  more  above  the  Med- 
icine River,  and  a  collection  was  made ;  but  the  results  are  not  available  at 
the  present  writing.  We  shall  hope  to  give  them  in  our  Third 
Report. 

The  writer  regrets  that  the  heading  of  the  First  Washburn  Survey 
contribution  to  the  knowledge  of  Kansas  lichens  was,  by  his  oversight, 
made  to  read  simply  "  First  Contribution,"  as  he  had  long  known  of  the 
collections  made  in  Kansas  at  a  much  earlier  day  by  that  acute  observer 
and  naturalist,  the  late  Mr.  Elihu  Hall.  The  heading  of  our  report  ( list 
of  specimens  determined  by  Mr.  H.  Willey)  should  have  read  "  First  Con- 
tribution of  the  Washburn  Biological  Survey  to  the  Knowledge  of  Kansas 
Lichens."  or  "  Additions  to  the  Knowledge  of  Kansas  Lichens." 

The  names  of  a  considerable  number  of  the  lichens  collected  by  Mr. 
Hall  in  Kansas  are  recorded  in  Tuckerman's  "North  American  Lichens." 
and  in  hastily  scanning  the  pages  of  that  work,  we  notice  the  following, 
which  have  been  taken  by  Mr.  Hall  in  the  eastern  part  of  the  State : 

Flacodium  citrinum  (Hoffm.)  Leight. — '*Lime-rocks,  Neosho  River." 

Placodium  aurantiacum  (Lightf.)  Naeg.  &  Hepp. 

Placodium  vitellinum  (Ehr.)  Naeg.  &  Hepp.,  var.  aurellum,  Ach.  ''Missouri  and 
Kansas,  possibly." 

Lecanora  muralis  (Schreb.)  Schaer.,  var.  saxicola^  Schaer. 

Lecanora  muralis  (Schreb.)  Schaer.,  var.  versicolor^  Fr. 

Lecanora  Hageni^  Ach. 

Lecanora  melanaspis  (Wahl.)  Ach. — "Bourbon  Co.,  Kansas  (on  limestone).'* 

Lecanora  calcarea  (L.)  Sommf. 

Lecanora  xanthophana,  Nyl. 


Lecanora  glaucocarpa  (Wahl.)  Ach.,  var.  verrucosa^  km. 
Lecanora  fuscata  (Schrad.)  Th.  Fr.,  var.  rufescent. 
Lecanora privigena  (Ach.)  Nyl.,  var,  jt>rmno#a,  Auctt. 
Rinodina  oreina  (Ach  )  Mass. 
Rinodina  Bischoffii  (Hepp.)  Koerb. 
Urceolaria  scruposa  (L.)  Nyl. 

These,  together   with  the  species  reported  by  the  Survey,  bring  the 
number  of  lichens  thus  far  recorded  for  Kansas  up  to  thirty-three. 


Second  Contribution  to  the 'Catalogue  of  the  Hymenomycetes  and 

Gasteromycetes  of  Kansas. 

By  F.  W.  Cragin,  Sc.  B. 

The  present  list  includes  only  species  not  previously  reported.  The 
new  localities  and  general  notes  for  species  recorded  in  the  "First 
Contribution"  cannot  be  prepared  in  time  for  this  issue,  and  will  appear 
in  our  Third  Report.  The  portion  of  this  paper  relating  to  the  Gastero- 
mycetes^ which  it  was  at  first  intended  to  give  in  this  connection,  has  been 
incorporated  in  the  conclusion  of  the  "First  Contribution,"  given  in  this 
Report. 

Prof.  Chas.  H.  Peck  of  Albany,  N.  Y.,  who  has  determined  the  Agari- 
cini,  does  not  wish  to  have  the  names  here  given  considered  as  absolutely 
certain,  as  the  material  in  this  group  rarely  reaches  him  in  fresh  condition 
after  the  long  journey  from  Kansas;  but  their  correctness  may  be  con- 
sidered as  very  probable. 

In  cases  of  considerable  doubt,  this  is  indicated  by  a  mark  of  interroga- 
tion. 

The  determination  of  the  species  below  Agaricini  has  been  done  mainly 
by  Mr.  J.  B.  Ellis,  of  Newfield,  N.  J. 

AGARICINI. 

Agaricus  naucinoides,  Pk.,  var.  squamosusi — Prairie,  Ford  Co.,  S.  W. 
of  Dodge  City,  August. 

Agaricus  rliacodes,  Vitt.? — Prairie,  Ford  Co.,  S.  W.  of  Dodge  City, 
August ;  very  abundant  as  far,  at  least,  as  the  great  salt-well  of  the  Crooked 
Creek  valley. 

Agaricus  rubrotinctus,  Pk. — Ground  in  green-house  of  Keith  and 
Nunn,  Topeka,  August. 

Agaricus  personatus,  Fr. — Wakarusa  Creek  woods,  Shawnee  Co.,  Octo- 
ber, abundant;  Washb.  Sr.  Nat.  Hist,  excursion. 

Agaricus  inf  undibuiiformis,  SchaeflF. — "W  akarusa  woods,  Shawnee  Co., 
October;  Washb.  Sr.  Nat.  Hist,  excursion. 
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Agaricns  laccatus.  Scop.— Wakarusa  woods,  Shawnee  Co.,  October; 
Washb.  Sr.  Nat.  Hist,  excursion. 

AgaricnM    sapinens,   Fr.? — Gardei)  City,  August. 

Cortinarius . — Material  not  permitting  of  specific  determina- 
tion; apparently  belonging  in  the  subgenus  Phtegmacium.  Wakarusa 
woods,  October ;  Washb.  Sr.  Nat.  Hist,  excursion. 

liactarius  torminosns,  Schaeff. — Wakarusa  woods,  October;  Washb. 
Sr.  Nat.  Hist,  excursion.  Also  Indian  Creek  woods,  Shawnee  Co.  The 
species  is  evidently  not  rare  in  this  county,  as  a  considerable  number  of 
specimens  were  secured. 

Canthareiius  cibarius,  JFr. — Woods  about  Topeka,  October ;  collected 
by  Mrs.  Cragin.  • 

Panus  stypticas,  Bull. — On  rotten  wood,  Douglas  Co.,  October ;  con- 
tributed by  Prof  J.  H.  Carruth. 

POLYPOREI. 

Boletus . — Two  species  of  Boletus,  clearly  distinct  from  the 

species  reported  in  Bulletin  l,and  from  each  other,  were  collected  in  Oc- 
tober by  the  Washb.  Senior  excursion  on  the  bluffs  of  the  Wakarusa ;  but 
perished  before  they  could  be  determined. 

Poiyporus  sanguineus,  Fr. — Shunganunga  woods,  October  ;  collected 
by  Miss  Mara  Becker.  This  is  a  southern  species,  distinguished  from  the 
somewhat  similar  P.  cinnabarinus  by  its  shining  surface  and  smaller  pores. 
It  has  also  a  flatter  and  thinner  pileus  than  is  usual  in  cinnabarinus. 

Polyporus  nivosus.  Berk. — On  a  dead  branch,  Wabaunsee  Co.,  from 
Mr.  S.  A.  Baldwin. 

Also  reported  from  Manhattan  by  Prof.  W.  A.  KelJerman. 

Gleoporus  conciioides,  Mont.? — Topeka,  December.  Material  not  in 
best  condition  for  identification,  but  is  probably  this. 

Mr.  Ellis  would  merge  this  genus  in  Polyporus. 

HYDNEI. 

irpex  canescens,  Fr.,  var. — Douglas  Co. ;  from  Prof.  J.  H.  Carruth. 

AURICULARINI. 

Corticium  epiphyllum,  Pers. — Appearing  like  a  thin  "  wash  "  on  dead 
leaves,  Wabaunsee  Co.,  from  Mr.  Fred  Crane. 

Corticium  vellereum,  Ellis  &  Cragin  sp.  nov. — Dirty  white,  texture  loose, 
floccose,  margin  byssoid.  Spores  abundant,  globose,  4 — 5  fx  in  diameter, 
borne  on  short,  stout,  sub-clavate  basidia. 

On  the  bare  soil  and  incrusting  grass,  bark-fibres,  and  chips,  in  a  wood- 
yard,  Topeka,  Kansas,  October ;  collected  by  Mrs.  Cragin.  Also  collected 
a  little  later  by  the  Washb.  Senior  Nat.  Hist,  excursion  in  Wakarusa  Creek 
woods. 

Aieurodiscas  Oakesii,  B.  &  C. — On  bark  of  an  elm,  Topeka,  winter. 


CLAVARIEI. 

Pterala  subiiiata,  Fr. — On  bark  of  dead  twigs,  Mission  Creek  valley, 
Wabaunsee  Co.,  September;  contributed  by  Mr.  Fred  Crane. 

TREMELLINI. 

Tremeiia  mesenterica,  Retz. — Roported  from  Manhattan  by  Prof.  Kel- 
lerman. 

Fragments  of  a  very  large  cerebrine  Tremeiia,  white  tu  brownish  white 
in'^color,  and  perhaps  referable  to  this  species,  was  collected  by  the  writer 
on  Wildcat  Creek,  Riley  Co.,  in  July.  The  entire  specimen  would  have 
filled  a  .half-bushel  measure.  A  smaller  specimen  of  the  same  has  since 
been^found  at  Wakarusa,  in  Shawnee  Co. 

Guepinia  spatbnlaria,  Fr. — On  dead  wood,  Wakarusa  Creek,  Shaw- 
nee Co. ;  Washb.  Senior  Nat.  Hist,  excursion. 


A  Contribution  to  the  Knowledge  of  the  Lower  Fungi  of  Kansas. 
By  F.  W.  Cragin,  Sc.  B. 

The  present  paper  constitutes  a  partial  report  of  progress  of  the  Wash- 
burn Biological  Survey  of  Kansas  in  the  department  of  Fungi  below 
Gasteromycetes.  In  these  lower  orders  little  effort  has  been  made  by  the 
writer  to  collect  and  determine  the  parasitic  species,  as  these  are  receiving 
so  diligent  attention  at  the  hands  of  Prof.  W.  A.  Kellerman,  who 
has  kindly  consented  to  identify  himself  with  the  Survey  in  the  depart- 
ment of  Parasitic  Fungi,  and  whose  paper  on  Kansas  Parasitic  Fungi 
constitutes  a  portion  of  our  Second  Report. 

For  aid  of  Various  kinds,  not  the  least  of  which  is  the  determination  of 
most  of  the  material  herein  reported,  the  writer  is  indebted  to  Mr.  J.  B. 
Ellis  of  Newfield,  N,  J.  A  few  species  have  also  been  kindly  determined 
by  Prof.  C.  H.  Peck,  of  Albany,  N.  Y. 

We  are  under  obligations  to  Mr.  Howard  Chamberlain  of  Topeka  for 
various  favors. 

Favors  by  way  of  specimens  which  have  been  received  from  friends  of 
the  Survey  in  various  parts  of  the  State  will  be  found  duly  acknowledged 
in  the  list  below.  Where  no  such  acknowledgment  is  made,  the  speci- 
mens have  been  collected  by  the  writer. 

The  dates  given  are  those  of  actual  collection,  and  do  not  always  repre- 
sent the  season  at  which  the  species  is  at  its  best. 

^  MELANCONEI. 

Exosporinm  Tilia?,  Link. — Topeka,  October,     The  stroma  only. 
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TORULACEI. 

Tornla  binale,  c.  A  E. — Topeka,  winter. 
Bactridlam  ESlllsll,  Berk. — Topeka,  December. 
Sporidesminm  compositum,  B.  &  C.  ? — On  bark,  Topeka. 

PUCCINIiEI. 

Pncclnla  graminis,  Pers. — On  grass,  Topeka. 

Gymnosporail^nni   macropus  Schw. — On    youno;   Red  Cedars,   both 
native  and  imported,  at  Topeka,  April   May,   and  June.     Mr.  Jerry  B. 
Fields,  to  whom  I  have  shown  this  fungus,  states  that  it  is  common  on 
the  native  cedars  of  the  Mill  Creek  bluffs  in  Wabaunsee  Co.     The  plants, 
are  known  as  "  cedar-apples." 

CCEOMACEI. 

Ustilago maydiSfCorda. — On  Indian  Corn,  Topeka,  summer;  common. 
Itlelampsora  popalina.  Lev. — On  Cottonwood  branches,  Topeka. 
CoBoma laminatmn, Scbw. — On  Blackberry  leaves,  Franklin  Co.,  May; 
collected  by  Mr.  Harry  McLain. 

.ECIDIACE^, 

^ddlum  Groitsuiariae,  DC. — On  leaves  of  Wild  Grooseberry,  Topeka, 
May. 

^ctdinm  Podophyili,  Schw. — On  Mandrake  leaves,  Topeka,  May. 
iEcidiamvioisefSchum. — On  leaves  of  violets,  Topeka,  May. 

ISARIACE^. 

isaria xyiarioldes, E. & K. — Manhattan;  collected  by  Prof.  W.  A.  Kel- 
lerman.  The  species  was  described  by  Ellis  and  Kellerman  in  Bulletin 
Torrey  Botanical  Club,  October,  1884. 

Ceratium  iiydnoides,  A.  &  s. — Manhattan ;  collected  by  Prof.  Keller- 
man. 

STILBACEI. 

sttibum  erytbrocepbaiam,  A.  &  S. — Manhattan ;  collected  by  Prof.  Kel- 
lerman. 

Tabercuiarla  (?) Topeka,  November. 

Even  the  genus  of  this  prqduction  is  doubtful.  It  seems  (writes  Mr. 
Ellis)  to  have  the  fructification  of  Tuhercularia^  together  with  some  char- 
acters of  Fusarium. 

Epicoccnm Species  undetermined.  On  hay,  To- 
peka. 

DEMATEI. 

cercospora  Ampeiopsidis,  pk. — BrowD  Co.;   collected  by  Miss  Mara 
Becker. 
ciado«porlam . — Species  undetermined,  Topeka. 
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MUCEDINES. 

Rblnotricham  palveraceum,  Ellis  in  litt  sp.  nov. — "  On  dftad  wood  and 
bark,  Topeka.  Winter  of  1883-4.  Occurring  with  Torula  binale,  C.  & 
E.     Cragin  104. 

''Forming  a  thin,  pale,  yellowish  white,  subgranulose  layer  on  the 
matrix ;  hyphae  much  branched,  the  ends  swollen  and  smooth ;  the  con- 
idia  (appearing  at  first  inside  these  swollen  ends  and  pushing  out  through 
the  investing  membrane?)  variable  in  size  and  shape,  globose,  5 — 9  /x  in 
diameter,  or  ellipti(jal,  5 — 12  by  5 — 7  ,a ;  the  elliptical  conidia  mostly 
with  a  slight  apiculus  at  one  end. 

''The  branching  hyphae  are  sparingly  septate  and  mostly  not'  over  3  /i 
in  diameter.  Peculiar  in  the  smooth,  swollen  tips.  The  sterile  hyphae 
form  a  thin,  white,  soft  layer  like  a  Corticium  on  the  surface  of  the 
wood." 

Penlcillinm  glaucum,  Grev. — On  an  old  nut-shell,  Topeka. 
Oidinm   frnctigenuin,  Kze. — Topeka. 

iTioniiia  aureo-fuiva,  0.  &  E. — On  rotten  Stump,  Topeka,  May. 
Dactyiium  roseum,  B. — Topeka.     Also  Manhattan  (Kellerman). 
Zygodesmos  bicoior,  c.  &  E.? — On  old  Corticium^  Topeka. 
Zygodesmas  pannosns,  B.  &  C. — Topeka,  December. 
Ozoninm  anriconiam,  Lkrt. — Rotten  WOod,  Topeka. 

SEPEDONIEI. 

Sepedonimn  clirysosperinuni,  Lk. — Wakarusa,  Shawnee  Co.,  October; 
collected  by  the  Washburn  College  Senior  Natural  History  excursion. 

MUCORINI. 

Mucor  mncedo,  L. — Topeka,  on  jelly,  ink,  etc.;  common. 

Pilobolus  crystallinas,  Tode. — Shawnee  and  Wabaunsee  Cos.,  oil  horse- 
dung  in  damp  weather.  Also  reported  from  Manhattan  by  Prof.  Keller- 
man. 

ELVELLACEI. 

Morclieila  escuieuta,  Pers. — Common  in  April  and  May  in  the  Shun- 
ganunga  and  Kansas  River  woods  at  Topeka.  Also  received  from  Doug- 
las Co.,  from  Prof.  J.  H.  Carruth ;  Wabaunsee  Co.,  from  Mr.  Fred 
Crane;  Atchison  Co.,  from  Mr.  Chas.  E.  Belden;  and  Labette  Co.,  from 
Dr.  W.  S.  Newlon.  Dr.  L.  Watson  reports  that  it  was  taken  by 
him  at  Ellis  some  years  ago,  and  the  name  determined  by  his  brother,  Dr. 
Sereno  Watson  of  the  Cambridge  Botanical  Garden.  A  morel  which  is 
probably  this,  is  said  to  be  common  in  Franklin  and  G-reenwood  Cos. 

This  fine  edible  fungus,  known  in  England  as  the  Morel^  is  known  in 
Kansas  both  by  that  name  and  by  the  misnomer  of  ''  mushroom,"  and  its 
edible  qualities  appear  to  be  better  known  and  appreciated  by  many  of  our 
people  than  those  of  the  true  mushroom,  Agaricus  campestris.  Our  for- 
eign-born citizens  speedily  discover  the  "morel-grounds,"  and  many  of 
them  not  only  count  upon  them  for  a  frequent  and  delicious  treat  during 
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the  "morel  season,"  but  also  gather  them  to  dry  and  lay  away  to  be  used 
for  soups  in  winter.  The  humbler  portion  of  our  native  population,  both 
white  and  colored,  is  rapidly  learning  the  virtues  of  the  Edible  Morel,  but 
very  few  of  the  "educated  "  class  appear  to  know  even  that  such  a  plant 
exists. 

Morcheiia  crassipes,  Pers. — A  variety  of  the  Giant  Morel,  with  the 
spores  {fide  Ellis  )  slightly  shorter  and  broader  than  usual,  is  not  rare  in 
the  Shunganunga  Valley,  in  May.  The  largest  specimen  I  have  seen 
(one  collected  by  Mr.  John  Errickson)  measured  fully  six  inches  in 
height.     All  of  the  specimens  that  I  nave  seen  were  quite  stout  in  habit. 

Dried  specimens,  probably  referable  to  this  species,  have  also  been  sent 
from  Douglas  and  Wabaunsee  Cos.  by  Prof  J.  H.  Carruth  and  Mr.  Fred 
Crane. 

Morclieila  coiiica,  Pers. — Of  this  morel,  readily  distinguished  from 
either  of  the  above  by  its  small,  narrow,  and  conical  head,  and  shallow, 
thin-walled  pits,  two  specimens  were  brought  me  in  May  from  the  Shun- 
ganunga woods  by  Messrs.  B.  F.  Jones  and  H.  D.  Tucker.  A  third  has 
since  been  contributed  from  Douglas  Co.  by  Prof.  J.  H.  Carruth. 

Beiveiia A    small    yellowish    white    species,     with 

slender  stipe,  found  in  quantity  upon  a  rotten  log,  Topeka,  mid-summer. 
Not  yet  determined. 

Peziza  acetabninm,  Pers. — Shawnee  and  Wabaunsee  Cos.,  May  and 
June. 

Peziza  anrella,    Pers. — Topeka,  spring. 

Peziza  clnerea,  Batsch. — Topeka,  spring. 

Peziza  cocclnea,  Jacq. — Mission  Creek  woods,  Wabaunsee  Co.,  on  fal- 
len and  half  buried  branches,  April ;  collected  by  Mr.  Fred  Crane. 

Peziza  Craginiana,  Ellis  &  Everhart,  in  litt  sp.  nov. — "  On  very  rotten 
•wood,  Topeka,  May,  1884.     Cragin  405. 

"Stipitate,  2 — 3  mm.  in  diameter,  smooth,  discoid,  pale  waxy-white 
when  fresh,  darker  when  dry ;  stem  filiform,  2 — 3  mm.  long ;  asci  cylin- 
drical, 75  by  6  /jt,  sessile  or  nearly  so ;  paraphyses  linear,  rather  stout,  often 
branched  above,  but  scarcely  thickened  ;  sporidia  ovate-elliptical,  hyaline 
(yellowish  in  the  asci),  2-nucleate,  5 — 6/jt  by  2j — 3/jt,  uniseriate  or  some- 
times biseriate. 

"  Allied  to  P.  gracilipes,  Cke." 

Peziza  floccosa,  Sohw. — Mission  Creek  woods,  Wabaunsee  Co.,  June  ; 
abundant  on  rotten  wood. 

Peziza  lieml8plierica,Wigg.,in  litt.  var.  nov.  subcalva,  Ellis. — "  Differs  from 
typical  hemispherica  chiefly  in  the  possession  of  a  rather  sparing  hairy 
coat." 

On  damp  ground  in  woods,  Topeka,  June  and  July,  locally  abundant ; 
holding  tenaciously  to  the  soil  by  root-like  fibers. 

Peziza occidentaiis,  Sohw. — Abundant  in  all  woods  in  Shawnee  and 
Wabaunsee  Cos.,  in  spring  and  summer.  Also  reported  from  Manhattan 
by  Prof  Kellerman. 

Peziza  vesicaiosa,  Bull. — On  old  matted  hay,  Ellis  Co.,  May;  col- 
lected by  Dr.  L.  Watson. 
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Melotlun  sabtlie,  Fr? — ''Probably  this  species,  but  immature.  At 
least  a  member  of  the  section  Ombrophila''  (Ellis.)  Growing  inside  an 
oaken  well-bucket  in  constant  use;  Topeka,  September. 

Patellaria  atrata,  Fr. — Topeka,  February. 

stictu  Spiiacroboioides,  Schw? — Topeka,  December.  Incompletely 
developed. 

SPH^RIACE^, 

Cordyceps  mliitaris,  Fr. — Only  the  conidial  Stage,  known  as  haria 
farinosa,  Fr.  On  larva  of  an  insect  which  (Mr.  Ellis  writes)  is  appar- 
ently the  same  as  that  upon  whose  larva  the  parasite  grows  in  the  Eastern 
States;  viz.,  the  "  May-bug."  Collected  by  Mr.  Fred  Crane  in  Wabaun- 
see Co.,  September. 

Hypocrea  contorta,  Schw. — On  a   decorticated    Cottonwood  log  in  the 
sand-hills  of  the  Arkansas,  N.  E.  of  Hutchinson,  September. 
Hypomyces  roseiius,  Tul. — Wabaunsee  Co.,  June.     Conidal  stage. 
Xylaria   corniformis,  Fr? — In  rich   loam  in   woods,  Wabaunsee  Co., 
June.     Specimens  immature. 

Xylaria  digitata,  Ehr  ? — Same  locality  and  date  as  corniformis^  and  im- 
mature. 

Xylaria  Hypoxyion,  Fr. — On  old  rails,  Topeka,  July.  Also  Brown 
Co.,  from  Miss  Maxa  Becker,  and  Wabaunsee  Co.,  from  Mr.  Fred  Crane. 

Xylaria  polymorpiia,  Pers. — Various  localities  in  Shawnee  Co.  Wa- 
baunsee Co.,  Mr.  Fred  Crane. 

Poronia  punctata,  Fr. — Wabaunsee  Co.,  near  Mission  Creek,  April,  on 
horse-dung ;  collected  by  Mr.  Fred  Crane. 

This  plant  appears  to  be  exceedingly  rare  in  America ;  in  fact,seems  never 
to  have  been  recorded  in  print  from  any  North  American  locality.  Prof. 
Peck,  however,  writes  me  that  he  has  received  it  from  Arizona  and  Ne- 
vada, and  Kansas,  therefore,  extends  its  range  so  that,  as  now  known,  it 
may  be  said  to  include  the  western  half  of  the  continent. 

Ustulina  vulgaris,  Fr. — Topeka  in  December  and  May ;  on  decayed 
stumps,  etc. 

Bypoxyion  aimaiatnm,  Sz. — Mission  Creek  valley,  Wabaunsee  Co., 
April ;  collected  by  Mr.  Fred  Crane. 

Hypoxyion  atropunctatmn,  Schw. — On  bark,  Topeka,  October;  col- 
lected by  Mrs.  Cragin. 

Hypoxyion  concentricnm,  Grev. — Topeka,  on  felled  trees,  and  Maple 
Hill,  Wabaunsee  Co.;  autumn  and  winter. 

Hypoxyion  durissimum,  Schw. — On  dead  wood,  Topeka,  May. 

Hypoxyion  lantiiinnm,  Cke. — Topeka,  February  and  December. 

Hypoxyion  maitiforme,  Fr. — Topeka,  December, 

Hypoxyion   perforatum,  Schw. — Topeka,  December. 

Hypoxyion   punctulatum,  B.  &  R. — Topeka,  December. 

Hypoxyion    rubiginosnm^   Fr. — Topeka,  February  and  December.  Re- 
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potted    from   Manhattan  by    Prof.    Kellerman.     Eastern  Wabaunsee  Co., 
June,  (conidial  stage.) 

HypoxFiou  tincter.  Berk. — Reported  from  Manhattan  by  Prof.  Keller- 
man. 

Nammuiaria  Builiardi,  Tul. — Topeka,  February. 
Nammnlarla  JVIoselli,  BerkC?) — Topeka,  April,  on  dead  bark. 
Our  specimens  do  not  agree  in  all  respects  with  this  Nummularia,  and 
belong,  possibly,  to  a  distinct  species. 

Biatrype  platystoma,  Schw. — North  Topeka,  April ;  collected  by  Mr. 
Geo.  Brinkman. 

Spiiseria  aqulla,  Ft- — Topeka,  April,  on  Poison  Ivy. 

Spliseria  morbosa,  Schw. — Tarious  places  about  Topeka,  on  branches 
of  Wild  Plum.  Also  Manhattan ;  recorded  by  Prof.  Kellerman ;  Frank- 
lin Co.,  collected  by  Mr.  Harry  McLain ;  and  Wabaunsee  Co.,  collected  by 
Mr.  Fred  Crane. 

spiiaeria  sanguinea,  E.  &  E. — Topeka,  December. 

Diclia;iia  quercina,  Fr.? — Wakarusa,  October,  Shawnee  Co.;  collected 
by  the  Washb.  Sr.  Nat.  Hist,  excursion. 

Mr.  Ellis  writes  that  it  agrees  fairly  with  a  specimen  from  Ravenel,  but 
the  stylo-spores  are  not  well  developed  and  the  species  cannot  be  named 
with  certainty. 


A  Partial  List  of  the  Kansas  Parasitic  Fungi,  together  with  their 

Host-plants.* 

By  W.  a.  Kellerman,  Ph.  D. 

The  Fungi  named  in  the  following  list  were  collected  by  myself  during 
the  present  (1884),  and  the  latter  part  of  the  preceding  season  (1883),  at 
which  time  I  first  came  to  the  State.  Of  the  new  species  (described  by 
J.  B.  Ellis  and  myself),  Septoria  xanthifolix^  E.  &  K.,  S.  Cacalise,  E.  & 
K.,  S.  gaurina^  E.  &  K.,  S.  Helianthi^  E.  &  K.,  and  Cercospora  Vtrno- 
nise,  E.  &  K.,  were  published  in  the  American  Naturalist,  November 
1883 ;  jEcidium  uEsculi,  E.  &  K.,  JiJ.  verbenicola,  E.  &  K.,  JiJ.  Ceanothi, 
E.  &  K.,  Phyllosticta.  Cornuti,  E.  &  K.,  P.  verbascicola,  E.  &  K.,  Sep- 
toria Cephalanthi,  E.  &  K.,  S.  Stenosiphonis  E.  &  K.,  Cercospora  Isan- 
thi,  E.  &  K.,  C.  tuberosa,  E.  &  K.,  C.  oculata,  E.  &  K.,  and  C.  Teucrii, 
E.  &  K.  were  published  in  the  Bulletin  of  the  Torrey  Botanical  Club, 
October,  1884;  into  the  hands  of  the  editor  of  the  latter  periodical  has 
been  placed  for  publication  the  manuscript  containing  descriptions  of  the 

*Thi8  paper  was  presented  to  the  Kansas  Academy  of  Science  at  the  annual 
meeting  held  November  24-6,  1884,  and  appears  in  the  forthcoming  volume  of 
its  transactions. 


foWowmg '.-^Cercoiparella  Apoci/in,  K.  &  K..  Cercotmora  Cephalanthi, 
K.  &  K.j  C  chionea,  K.  &  K.,  C.  Desmodii.  E.  &  K.,  C.  Petifstemonu. 
E.  &  K.,  C.  Gijmnodadi,  E.  &.  K.,  C.  velufina,  E.  &  K.,  Sphserella  cer- 
cidicola,  E.  &  K.,  and  ^S.  Lnctucst,  E.  &  K.  Deserij)ti()ns  of  tlie  remain- 
ing new  species,  namely  :  Cercospora  covdensata,  E.  &  K.,  C.  covdeiisata, 
VAT.  Dmmauthi,  E.  &  K..  G.  Fraxini,  E.  &  K.,  C  Aviceinim,  E.  &  K., 
(7.  DiantJ^erm,  E.  &  K.,  (7.  glaiidalosa^  E.  &  K.,  Ramidaria  JCuoiii/mi, 
E.  &  K.,  Glceospoi'ium  fusarioides,  E.  &.  K.,  Pliyllnaticta  Amaranthi 
E.  &  K.,  Peronoapora  Ox2/baphi,  E.  &  K.,  Puccinia  Lithospermi, 
E.  &  K.,  Cercospora  granuliforinis,  E.  &  Hoi.,  and  Gymnoaporium 
JIarknessoides,  E.  &  Hoi.,  will  be  published  in  the  Journal  of  Mycology. 
Jan.  1885. 

Thirteen  of  the  species  (Nos.  3,  21,  24,  26,  54,  56,  66,  80,  H  101. 
103,  110,  and  175,)  were  collected  in  the  Arkansas  Valley,  in  the  south- 
western portion  of  the  State.  All  the  others  were  obtained  in  the  vicin- 
ity of  Manhattan  in  Kiley  County. 

The  arrangement  of  the  genera  in  the  several  groups  is  substantially  a.< 
that  in  Cooke's  handbook.  For  convenience  of  reference  I  arrange  the 
species  alphabetically  under  each  genus. 

It  is  with  great  pleasure  that  I  take  this  opportunity  to  express  my 
obligation  to  Mr.  J.  B.  SJUis,  who  kindly  assisted  me  in  the  determination 
of  the  fepecies. 

I.—LIST  OF  FUNGI. 
USTILAGINE^. 

1.  C7BtlIaso  Begetniu*  Bull.    iVredo   Corbo,  DC) — Qn    wheat  and  oats. 

2.  Ustilago  Zefe-mays«  DC.    iU  M<iy(Hs,LeY.) — On  ZeamaysSy  L. 

3.  Kntyloma  C'omponitarntn,  Farlow(?) — On  Gaillardia  pulcht^lhi. 
Koug. 

4.  Entyloma  Menisperml,  Farlow  k  Trelease. — On  Menispermium  Cana- 
drnse,  h. 

5.  Entyloma  Pliy»alldl»,  (K.  &  C.)  Winter.  (£.Bess«^,  Farlow.) — On  Phy- 
Siilis,  sp. 

ri.    Boa«»aiittla  AUsmatl*,  (Ff.)  Cornu. — On  Sagittariavarmhilts.J^n^lm. 

UREDINEiE. 

T.  Uromyces  Aftclepla<ll»,  Cke.  ( U.  Hovei,  Pk.) —  On  Asclepitu  Comnti 
Dec, 

8.  Uromyces  Caladll,  Schw.  vl.  Arisaems^-,  Cke.  Vredo  Caladii,  Scbw.) — On 
Arismma  Dracontium,  Schott. 

9.  Uromyces  Euphorblse,  C.  k  P — On  Uphorhia  dentata,  Mx.,  i^'. 
heterophylla,  L.,  F.  maculata,  L.,  E.  marginata,  Ph.,  and  E,  petaloidea, 
Englm. 

10.    Uromyces    Hedysarl-panlcniala,    Sehw.    {V.    Z)«»nodii,  Thutm.,  C/-    i>«- 


11.  Uroinyces  lieftpoilcxn;^    Schw.    (U.  macroppfn^m.  B.  k  C.)  —  On    Lestpe- 
deza  cajpitata,  Mx. 

12.  Uromyces  Phasooll,  Pers.    iU.  appendictdatue,ljcv.) On  P.  pauciyiorus, 

Benth. 

13.  Uromyces  Zygadeni,  Pk — On  Zygadenus  NuttaUi,  Nutt, 

U.    Tricliobasis  Crotonis,   Cke — On  Croton  morwnthogynus,  Mx. 

15.  Puceinia    Amorpho;,  Curtis. — On  Amorpha  canescens,  Nutt. 

16.  Puceinia  ampliibli,   Fuckl On  Pohjgonnm  amphihium,  L. 

17.  Puceinia  Artemii^larum,  Diiby — On  Artemisia  Ludoviciana,  Nutt. 

18.  Puceinia  Convolvull,   Cast. — On  Calystegia  sepium,  L. 

19.  Puceinia  floseulosorum,  A.  &  S.    (P.  cmpositarum.  Schl.-) — On      Verno- 
nia  Baldwinii,  Torr. 

20.  Puceinia  gramlnis,  Pers. — On  various  species  of   Graminece. 

21.  Puceinia  Orindellae,  Pk. — On     Grindelia    squarrosa,     Dun.,    var. 
grandiflora,  Gr. 

22.  Puceinia  Hellantli;,  Schw. — On  several  species  of  Helianthus, 

24.  Puceinia  liitliosperml,  E.  &  K — On  Lithoi^permum  sp. 

25.  Puceinia    Maydis,  Carrad.    (P.  Sorghi,  Schw.) — On   Zea    Mays,  L. 

26.  Puceinia  Malvacearuni,  Mont On   31alvastrum  coccineum,  Gray. 

27.  Puceinia  Mentliae,   Pers. — On    Mentha   Canadensis,   L.,  Monarda 
fistulosa,  L.  . 

28.  Puceinia  nlgrescens,  Pk  — On  Salvia.  lanceolata.  Willd. 

29.  Puceinia  Prunl-spino^i,  P.    (P.  Prunorum,  Lk.) — On    Pfunus  AmCT' 
icanus,  Marshall. 

30.  Puceinia  Sanleulse,  Grev. — On  Sanicula  Canadensis,  Lk. 

31.  Puceinia  SilpliU,  Schw. — On  SiJphiam  infegri/olium  Mx. 

32.  Puceinia  Smllaels,  Schw — On  Smilax  hispida,  Mjxhl. 

33.  Paecinia    violse,  Schum. — On    Viola   cucuUata,    Ait.,    V.  delphxn- 
ifolia,  Nutt. 

34.  Puceinia Xantlili,Schw. — On  Xanthium  strnmnrium,  L. 

36.    Phragmldlum  subcortlcium,  Schrank     (P.  mua'onatum,  Lk.) — On    Roia 
liicida,  Elirh. 

36.  Gymnosporanglum  macropus,  Lk. — On    Jnniperus     Virginiana,  h. 

37.  Jnelnmpsora  populina,  Jacq On  Popidiis  monili/era,  Ait. 

38     Melampsora   SaIlces-caprica^,   Pers      {M.  salicina,  Lev .) — On Salixlon- 
gi/olia  Mulil.,  S.  nigra,  Marsh. 

39.  Coleosporlum    Sonclil-arvonwls,   Pers.       (C.    Oompogitnrmi,    Lev.) — On 
Vtrnonia  B'ldwinii,  Torr. 

40.  Coeoma  nitons,  Schw     {C.  lumnatum,  Schw.) — On    Rubus   vdlosus.  Ait. 
41     iEcldium  .Eneull,  E   .'ic  K. —On  ^EscnlaS  glabra,  WlM. 

42.    iEfidluni  aMteratiuu,   Schw. — On  Aster  sp. 

43     ^oldinm  Ceanoijii,  iv  A-  K — On  Oanofhus  ovalii,  Biu^elow, 
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44.   -Eddium  compositnruiii,  Mort — Qn  Erigeron  annuum,  Pers. 
i5.    iEcldium  Dicciitrip,  Trelease? — Qu      Corydalis    azurca,  Willd.,    var. 
occidentalism  Englm. 

46.  ^cldtnm  GrosMilnrias   DC On  Ribes  rotundi folium,  Mx. 

47.  jEoidluin    iniputioiitatum,   Schw.  — On   Impatiens. 

48.  ^cidlum  Jamesianum,  Pk. — Qa   Acetates  viridiflora.  Ell.,  Asclep- 
i*is  tuherosa,  L. 

49.  iEcidlum  poroMuiii,   Pk. — On   Vicia  Americana,  Muhl.,   var.  line- 
'iris. 

50     .Kcldlnin  Siullacls,  Schw On  Smilax  hispida,  Muhl. 

M.    .Kcldlum  rerbenlcola,  E.  &  K. — On     Verbena    bracteosa,   Mx.,    V. 
h'ist(i!<i.  J/.,    r.  siricta.  Vent. 

62.   .Ecidlum   Xanthoxjll,  Pk — On  Xanthoxylum  Americanum,  Mill. 

ENTOMOPHTHOREiE. 

53.  Eutomoplitliora  Muscae,  Cohn.   (Empusa  Muscx,  Cohn.) — On     house-flies. 

SPH^ROPSIDI^E. 

54.  Coniothyrlum  hicrbaruin,  C.  <k  E — On  Yucca  ajiffusti/olia,  Pk. 

55.  Plioma  astulatum,B.  &  C.  (?) — On   Vitis  cordifolia,  "^Ix. 

56.  Darluca    filiim.    Curt  — On  Puccinia,  sp. 

57.  Vermicularia  albomaculata,  Schw.  (?) — On  Asimina  triloba,   Dunal. 
Gymnocladus  Canadensis,  Lam. 

68.    Vermicularia    dematinm,    Fr On    Ambrosia     trifida.     It.,     (old 

stems. 

59.  Discosia  macalicola,  Ger. — On  apple  leaves. 

60.  Dlscosia  rugulosa,  B.  &  C On  Carya,  sp. 

61.  Septoria  Cacallae,  E.  «fe  K — On     Cacalia    atriplicifolia ,  L.,  C.  tube- 
rosa,  Nutt. 

62.  Septoria  Campanulae,  Math.  (?) — On   Ca^npanula  Americana,  L. 

63.  Septoria  Ceplialantlii,  E.  k  K. — Ou    Cephalauthiis  occidentalis,   h. 

64.  Septoria  gaurina,  E.  &  K On  Gaura  par vi flora,  Dougl. 

65.  Septoria  Hellantlii,  E.  &  K. — On  Ileliantltm  lenticularis,  Dougl. 

66.  Septoria  Inulae,  Sacc.  &  Spegz.  (?) — On  Helianthus  mollis,  Lam. 

67.  Septoria  Kellerinanlana,  Thuem.,  n.  s. —  Sj>oris     bacillaribus     rectis, 
tenuissimus,  simpUcibus,  vel  vix  visibile  septatus,  110-80x1.5  mmm. 

On    Vitis  cordifolia,  Mx. 

68.  Septoria  psilostega,  E.  &  M. — On  Galium,  sp. 

69.  Septoria    CEnotlierae,    West On    CEno  hera   biennis,  L.,   (E.  serru- 

lata,  Nutt. 

70.  SeptoriaPfuul,Ell On    Prunus   Americanfi,  Marsliall. 
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71.  Scptorla  RUoidi«,  B.  it  C — Qn  Rhu8  glabra,  L. 

72.  Septorla  Ribia,  Desm — Qn  Ribes  rotundi/olium,  Mx. 

73.  Septorla   Rubt,  Duby On  Ruhus  vUIosus,  Alt. 

74.  Septorla  Sll,  Desm — On  Cicuta  maculata,  Jj. 

.  75.  Septorla  Sllenes,  E.  &  M. — On  Silene  noctiflora,  L. 

76.  Septorla  stcnoslplionls,  E.  &  K — On    Steiiosiphon    virgatus,  Spach. 

77.  Septorla  Specularlae,  B.  &  0 On  Specularia perfoliata,  A.  DC. 

78.  Septorla  VerbensB,  Rob.  &  Desm — On  various  species  of    Verbena. 

79.  Septorla  xaiitlilfoll»e,E.&K — On    Iva    ciYia^a,  Willd.,    /.   xanthii- 
folia,  Nutt. 

80.  Phyllostlcta  Amarantlil,  E.  &  K. — On  Amarantus  retrofiexus,  L. 

81.  Pliyllostlcta  Ampelopsldls,  E.  &  M — On     Ampelopsis    quinque/olia, 
Mx. 

82.  Phyllostlcta   cornlcola,   Desm On   Cornus  paniculata'JjUer. 

Si.    PhyllostlctaCornutl,  E.&K — On  Asclepias  Cornuti,  Dec. 

84.  Phyllostlcta  ementa,  Fr — On  Polygonatum  giganteum,  Dietrich. 

85.  Phyllostlcta  Fraxlnl,  E.  &  M — On  Fraxiniis  viridis,  Mx. 

86.  Phyllostlcta  Ijabrascae,  Thuem On  Vitis  cordi/olia,  Mx. 

87.  Phyllostlcta  phaseolina,  Sacc On    Phaseolus    diver si/olius,   Pers. 

88.  Phyllostlcta  platanlcola,  E.  <k  K On  Platanus  occidentalism  L. 

89.  Phyllostlcta 'serotlna,  Cke — On  Primus  serotina,  Ehrh. 

90.  Phyllostlcta  smlladna,  E.  &  M. — On  Smilax  Jiispida,ybj}i[. 

91.  Phyllostlcta  ulmlcola,  Sacc On   Ulmus  fulpa^^-^lx. 

92.  Phyllostlcta  verbasclcola,  E.  &  K On    Verbascum^  Thapsus,  L. 

93.  Chaetomella  perforata,  E.  &  E On    Cnicus   altissimus. ^iWd. 

MELANCONEtE. 

94.  Oioeosporlum  t'nsarloides,  E.  &|K — On  Asclepias  Cornuti,  Dec. 

TORULACE^. 

95.  Gyninosporlum  (*)  harknessioldes,  Ell.  &  Holway On  Rosa  hicida, 

Ehrh. 

STILBACEiE. 

96.  Eplcoccnm  sphaerospermaiii, 'Berk.    IE.  negledum,  Desm.)  —  On     Zea 
Mays,  L. 

DEMATIEiE. 

97.  Helmlnthosporlum  graclle,  Wallr. — On  7m,  sp.  cult. 

98.  Cercosporella  Apocynl,  E.  &K On    Apocynum. 

90.  r©reo«por©U«  Fraxinl,  E.  4cK.-^0n    Frar/nu^  vtrid^s,  Mx. 


77 


100.  CercoBporft  Acalypliae,  Pk — Qn  Acalypha   Virgimca,  L. 

101.  Cercospora  althelna,  Sacc.(?) — On    Callirrhoe   involua'ata.  Gr&y  (?) 
103.  CercoRpora  AKolepiadii«,  Ellis Oil  Aaclejjias  Jamesii,  ToTT. 

105.  Cercospora  repUalaiitlil,  E.  &.  K. — On    Cephalanthus  occidentalism 


106.  Cercospora  oercidicola,  Ellis. — On   Cercts  Canadensis,  L. 

107.  Cercospora  ciieiiopodii,  Frcs — On  Chenopodium  hi/bridum,  L. 
lOS.    Cercospora  cliionea,  E.  &  K — On  Cercis  Canadensis,  h, 

109.  Cercospora  coiidensata,E.&K. —On   Gleditschia  triacanthos,  L. 

110.  Cercospora  coiideiisata,  E.  &.K.,  var    Desniaiitlii,  E.  &  K. — On      JJes- 
jna)ithus  hrachylohiis,  Benth. 

111.  Cercospora  coiisociata.  Winter  (?) — On  Ruellia  ciliosa,  Pk. 

112.  Cercospora  Desiuodii,  E.  &  K — On  Desmodium  acuminatum,  DC. 
11  J.    Cercospora  eflTusa,  (B.  &  C.)    {Cladosporium  effusa,  B.  &  C.) — On     Lobelia 

cardinalis,  L. 

lU.    Cercospora  flaj^ellaris,  E.  &  M — On  Phytolacca  decandra,  L. 

115.  Cercospora  Diantberse,  E.  &  K. — On     DiantTiera     Americana,     L., 
Topeka.  (Popenoe.) 

115a.  Cercospora   glandulosa,  E.  &  K. — On  Ailanthus  glandulosa,  Desf. 

116.  Cercospora  g;ranaliforinis.  Ell.  &  Hoi  way On      Viola     cucullata, 

Ait. 

117.  Cercospora  Oymnocladif  E.  &  K On    Gymnocladus    Canadensis, 

Lam. 

118.  Cercospora  Isantlii,  E.  &  K — On  Isanthus  coeruleus,  Mx. 

119.  Cercospora  moricola,  Cke On  Morus  rubra,  L. 

120.  Cercospora  luurina,  E.  &  K On   Viola  cucullata,  Ait. 

121.  Cercospora  ocnlata,  E.  &  K. — On   Vernon ia  Baldwinii,  Torr. 

122.  Cercospora  Peiitstemoiiis,  E.  &  K On    Pentstemou    cobaea,  Nutt., 

P.  grandijlorus,  Fraser. 

123.  Cercospora   Pliysalidis,    Ellis.— On  Physalis  lauceolata,  Mx.,  var. 
laevigata,  G-r. 

124.  Cercospora  Plantaginis,  Sacc. — On  Plantago  major,  L. 

125.  Cercospora  pustula,  Cke.    (C Ampdopsidis,  Pk.) — On    Ampelopsis  quin- 
quefolia,  Mx. 

126.  Cercospora  racemosa,  E.  &  M. — On  Teucrium,  Canadense,  L. 

127.  Cercospora  rliuipa^  C.  k  E On  Rhus  glabra,  L. 

128.  Cercospora  Teucrii,  E.  &  K On  Teucrium,  Canadense,  \j. 

129.  Cercospora  tuberosa,  E.  &  K.    {C  glauce8cens,Vi\n\.QX.) — On      Apios     tu- 
berosa,  Moench. 

130.  Cercospora  velutiua,  E.  &  K — On  Baptisia  australis,  R.  Br. 

131.  Cercospora  Vernonlae,  E.  &  K — On   Vemonia  Baldwinii,  Ton*. 


78 


132.  Cercospora  VIolie,  Sacc — Qn    Viola,  8p.  cult.,    V.  cucullata,  Ait. 

133.  Ramularia  Armorai-fae,  Fuckl — On  Nasturti'um  Armoracia,  Fr. 

134.  Ramularia  Celastrl,  £.  &  M  {R.  Celastri,  Peck.) — On  Celastrus  scan- 
dens,  L. 

135.  Ramularia  Euonyml,  E.  &K. — On  EtLonymns  atropurpureus, 
Jacq. 

136.  Ramularia  Grlndellae,  E.  &  K — On  Grindelia  squarrosa,  Dun, 
var.  grandijlora,  Gr. 

137.  Ramularia  obovata,  Fuckl.  (Peronospora  obliqua,  Cke.) — On  linmex  cris- 
pus,  L. 

138.  Ramularia   rufo-macularls,  Pk. — On  Polygonum  amphihium,  L. 

139.  Ramularia  Tulasnei,  Sacc.  (E.  fragari£e,Pk.')  —  On  Fragaria,  sp. 
cult. 

140.  Ramularia  Virga-aureae,  Thuem On  SoUdago,  sp. 

141.  Macrosporlum  Maydis,   C.  &  E — On  Zea  Mays,  L. 

142.  macrosporlum  Solanl,  E.  &M — On  Datura  stramonium,  L. 

143.  Fnsicladium   fasclculatum,   C.  &  E On    Euphorbia  petaloidea, 

Engelm.,  E.,  hyper  id  folia,  L. 

144.  Gyroceraii   Celtis,   Mont. — On  Celtis  occidentalis,  L. 

145.  Stlsmella   vlslanica,  Sacc  (?) — On  Platanus  occidentalism  L. 

MUCEDINE^. 

146.  Cystopus  Rlltl,  (Biv.)  Lev.,  (C.  ^waraw</ii  S.) — On  Amarantus  retro- 
jflexus,  L. 

147.  Cystopus    candldus,    (P.)  Lev — On  Nasturtium  Armoracia,  Fr. 

148.  Cystopus    cublcus,  (Strauss.)  Lev — On  Ipomoea  leptophylla,  Torr. 

149.  Cystopus  Portulaccse,  (DC.) — On  Portulacca  oleracea,  L. 

160.  Microstroma  leucosporum,  Niessel On  Juglans  nigra,  L. 

161.  Peronospora  australls,  Spegaz.  (P  szcyicoto,  Trelease) — On  Sicyos  an- 
gulatus,  L. 

152.  Peronospora  Corydalls,  DeBary. — OnCorydalis  aurea,^\\\di.,  V9X. 
occidentalis,  Englm. 

163.  Peronospora  Halstedll,  Farlow — On  Helianthus  doronicoides^ 
Lam.,  Ambrosia  trifida,  L.,  Silphium  integri/olinm,  Mx.,  Vernonia 
Baldwinii,  Torr. 

164.  Peronospora  Oxybaphl,  E.  k  K — On  Oxybaphus  Nyctagineus, 
Sweet. 

166.  Peronospora  parasitica,  (Pers.),  Tul. —  On  Draba  Caroliniana^ 
Walt. 

156.  Peronospora  sordlda.  Berk — On  Scrophularia  nodosa,  Jj. 

167.  Peronospora  vltlcola,  B.  &  C. — On  Vitis,  sp.  cult.,  V.  cordifolia^ 
Mx. 

168.  Otdlum  n-ucaepennnni,  Pers--— On  decaying  plvms. 
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169.    Otdlnni    leitcoconlnum.  Deem Oil  Rosa  lucida,  Ehrh. 

160.  Fn8idinmRa\enellanum,Thaem.  (J?amt{/ar<ai>e«7nod/{,Ckc.) — OH     Vei- 
modiiim.  gp. 

ASC0MYCETE8. 

161.  Exoascna  derormans.  Berk.    Uxomyees  d^ormanB,  B«rk.)  —  Qd     Peaeb 
leaves. 

162.  Exoascns  Prnni,  Fuokl — On  Prunvt  Americana,  Marshall. 

163.  Unclnula  macrospora,  Pk — On   U lmu$  fulva,   Mx. 

164.  Unclnula  aplralis,  B    Jfe   C — On  Ampelopsis  qnviqitp/olia,  Mx, 

165.  microsphaera  EupUorblffi,  B.  &  C.  (?; — On    Euphorbia    marginatay 
Pk. 

166.  l?IIcro»pliaera    Friesil,  Lev — On  Syringa  vulgaris,  L. 

16:.    PodospUaera  tridactyla,   Wallr-    (P-    Kunxei,   Lev.)  —  On     cultivated 
cherry. 

168.  Phyllactlnia  •uflTulta,  Reb.    (P.  guUaUi,  RebO — On      Celastrui     acan- 
dens,  L.,  FraxLiius  vtridis,  Mx. 

169.  Eryslphe  communis,  Schl On  Amphicarpsea  monoica,  Nutt. 

170.  Erysiplie    lamprocarpa,  Lev On      Verbena    and    many     other 

plants. 

SPH^RIACE^. 

171.  ClaTlceps  purpurea,(F.)  Tul — On  Rye. 

172.  Phyllacliora  I^espcdezse,  Schw.    (Loihidea  Lespcdeut,  Schw.— On  Lctpt" 
deza  cnpitatd,  Mx. 

173.  Opliiobolus  acuminata,  Sow.  (Sp/i«rfo  Oarduomm,  Wallr.)  —  On      CnicUB 
alttssimuH.  Willd. 

174.  Opbiobolns  porpliyrogonus,  CTode)  Saee.    (Spfueria  rubella,  Pert.)—.  On 
old  stems  of  iScut'  Uaria. 

175.  Physalaspora  Artburlana,  Sacc — On  Jva  x^inthii/olia,  Nutt. 

176.  Plowrightia  morbosa,  Schw.    iSpharia  morbosa,  Schw.) —  On     Prutiu* 
Americana,  Marshall, 

177.  Splisertaulmea,  ?ehw — On  U I m^v 8  Americana,  h. 

178.  Spliterella  cerc:dtcola,  E.  &  K — On  Cerci's  Canadensis,  L. 

179.  Spliserella  decldua,  E  &K — On    Scrophularia    nodosa,    L.,    Ver* 
noma  Baldwinii,  Torr. 

180.  Spliserella  Lactucae,  E.  &  K — On  Lactuca  Canadensis,  h. 

181.  Spliserella    macul»formla«  Pert.  —  Oa     Celti$^    occidentaUs,     L., 
Platanus  occidentaUs,  L. 
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It.— LIST  OF  HOST-PLANTS. 


('The: reference  aft6r  each  name  is  to  the  serial  number  in  the  List  of  Fiinoi.) 


Aqalypha  Virginica,  100. 

Acerates  viridiflora,  48. 

.Esculus  glabra,  41. 

Ailanthns  glandulosa,  115  a. 

Amarantus  retroflexus,  80,  14t>. 

Ambrosia  trifidsv,  58,  153. 

Amorplia  canescens,  15. 

Ampelopsis  quinquefolia,  81,  125,  164. 

Amphicarp^a  monoica,  109. 

Apios  tuberosa,  129. 

Apocynum,  98. 

Apple  leaves,  59. 

Arisaema  Dracoiitiiim.  8. 

Artemisia  Ludoviciana,  17. 

Asclepias  Cornuti,  7.  8i3,  94. 

Asclepias  .Jamesii,  103. 

Asclepias  tuberosa,  48. 

Asimina  triloba,  57. 

Ast^r,  42. 

Baptisia  australis,  130, 

Cacalia  atriplicifolia,  61. 
Cacalia  tuberosa,  61. 
Callirrhoe  involucrata  (?),  102. 
Calystegia  sepium,  18. 
Campanula  Americana,  62. 
Carya,  60. 

Ceanothus  ovalis,  43. 
Celastrus  scandens,  134,  168. 
Celtis  occidentalis,  144,  181. 
Ophalanthus  occidentalis,  63,  105. 
Cercis  Canadensis,  1<»6,  108,  178. 
Ohenof  odium  hybridum,  107. 
Cherry,  167 
Cicuta  niaculata.  74. 
Cnicus  altissimus,  93,  178. 
Cornus  paniculata,  82. 
Corydalis  a  urea,  45,  152. 
Croton  mononthogynus,  14. 

Datura  stramonium,  142. 
Desmanthus  bracliylobus,  110. 
Desmodium,  10,  160. 
Desmodium  acuminatum,  112. 
Dianthera  Americ^ina,  115. 
Draba  (,'aroliniana,  155. 

Erigeron  annuum,  44. 
ICuonymus  atropurpureus,  135. 
Euphorbia  dentata,  9. 
Euphorbia  heterophylla,  9. 
Euphorbia  hypericitolia,  143. 
Euphorbia    niaculata,    9, 
Euphorbia  mnrginafa,  165. 
Euphorbia  petaloidea,  9,  143. 

Fi'agaria,  136. 


Fraxinus  viridis,  85,  99,  168. 

Gaillardia  pulchella,  3. 

Galium,  68. 

Gaura  parviflora,  64. 

Gleditschia  triacanthos,  109. 

Graminepe,  20. 

Grindelia  squarrosa,  21,  136. 

Gymnocladus  Canadensis,  57,  117. 

Helianthus.  22. 
Helianthus  doronicoides,  153. 
Helianthus  lenticularis,  65. 
Helianthus  mollis,  66. 
House  flies,  53. 

Impatiens,  47. 

Ipomcea  leptophylla,  148. 

Iris,  94. 

Isanthus  coerulea,  118. 

Iva  ciliata,  79. 

Iva  xanthiifolia,  79,  175. 

Jug'ans  nigra,  150. 
.Juniperus  Virginiana,  36. 

Lactuca  Canadensis,  IfO. 
Lespedeza  capitata,  11,  172. 
Lithospermura,  sp  (?),  24. 
Lobelia  cardinalis,  118. 

Malvastrum  coccineura,  26. 
Menispermum  Canadense,  4. 
Mentha  Canadensis,  27. 
Monarda  tistulosia,  27. 
Morus  rubra,  119. 

Nasturtium  Armoracia,  133,  147. 

Oats,  1. 

CEnothera  biennis,  69- 
(Enothera  serrulata,  69. 
Oxybaphus  Nyctagineus,  154. 

Pea<h  leaves    161. 

Pentstemon  Cabfea,  122. 

Pentstemon  grandiflorus,  122. 

Phaseolus  diversifolius,  12,  87. 

Phaseolus  pauciflorus,  12. 

Physalis,  5. 

Pliysnlis  lanceolata,  123. 

Phytolacca  decandra,  114. 

Plantago  major,  124. 

Platanus  occidentalis,  88,  145,  181. 

Plums,  158. 

Polygonatum  giganteum.  84. 

Polygonum  amphibium,  16,  138. 

Populus  monilifera,  37. 

Porta  lacca  oleracea,  149. 
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Prnniis  Aiuericnnn,  20,  70,  100,  170 
Pninus  serotina,  89. 
Puccinia,   56. 

Rhus  glabra,  71.  127. 
Ribe?  votundifolinni,  40,  72. 
Rosa  lucida,  35,  05.  159. 
Rubns  villosus,  40,  73. 
Ruellia  ciliopa,  1 11. 
Rumex  crisj  us,  137. 
Rye,  171. 

Sagittaria  variabilis,  6. 

Salix  loiigifolia,  38. 

Salix  nigra,  38. 

Salvia  lanceolata,  28. 

^anicula  Canaden.«is,  30. 

Scrof'hularia  nodosa,  166,  179. 

Scutellaria,  174. 

Sicyos  angulatus,  151. 

Silene  noctiflora,  75. 

Silphiiun  integrifolium,  31,  153. 

Smilax  hispida,  32,  50,  93. 

Solidago,  140. 

Specularia  perfoliata,  77. 

Stenosiphon  virgatus.  76. 

Syringa  vulgaris,  166. 


Jcucrium  Canadense,  126,  126. 

Ulmus  Americana,  177. 
Ulmus  fulva,  91,  163. 

Verbascum  Thapsus,  92. 

Verbena,  78,  170. 

Verbena  bracteosa,  51. 

Verbena  ha.«<tata.  51 . 

Verbena  stricta,  51. 

Vernonia  Baldwiuii,   19,  39,   121.   131, 

153,  179. 
Vicia  Americana,  49. 
Viola,  132. 

Viola  cucullata,  33,  116,  120,  132. 
Viola  delphinifolia,  33. 
Vitis  cordifolia,  55,  67,  86,  157. 
Vitis,  sp,  cult.,  157. 

Wheat,  1. 

Xanthium  strumarium,  34. 
Xanthoxylum  Americanum,  52. 

Yucca  angustifolia,  54. 

Zea  Mays,  2,  23,  96,  141. 
Zygadenus  NuttalUi,  13. 


III.— INDEX   TO  THE  GENERA. 


(The  number.s  refer  in  each  case  to  the  first  species  of  the  genus  in  the  List 
OF  Fungi.) 


Aecidium,  41. 
Caeoma,  40. 
Cercospora,  100. 
Cercosporella,  98. 
Chjetomella,  93. 
Claviceps,  171. 
Coleosporium,  39. 
Coniothyrium,^4. 
Cystopus,  146. 
Darluca,  56, 
Discosia,  59. 
Doassansia,  6. 
Entoniophthora,  53. 
Entyloma,  3. 
Erysiphe,  169. 
Epicoccum,  96. 


j  Fusicladium,  143. 
i  Gloeosporium,  94. 

Gymno^jporangium,  36. 

Gymnosporium,  95. 

Gyraceras,  144. 

Helminthosporium,  97. 

Macrosporium,   141. 

Melampsora.  37. 

Microsphaeria,  165. 

Microstroma,  150. 

Ophibiolus,  173. 

Peronospora.  151. 

Phoma,  55. 

Phragmidium,  35. 

Phyllachora,  172. 

Phyllactinia,  168. 


Phyllosticta,  80. 

Physalospora,   175. 

Plowri^htia,  176. 

Podosphaera,  167. 

Puccinia,  15. 
i  Ramularia,  133. 
I  Septoria,  61. 

Sphserella,  178. 

Sphaeria,  177. 

Stigmella,  146. 

Trichobasis,  14. 

Uromyces,  7. 

Ustilago,  1. 

Vermicularia,  57. 


A  New  Genus  and  Species  of  Tremelline  Fungus. 
By  F.  W.  Cragin,  Sc.  B. 

In  my  "  First  Contribution  to  the  Knowledge  of  the  Hi/menomycetta 
and  Gtiateromycetes  of  Kansas,''  I  recorded  (Bulletin  1,  p.  28)  the 
name,'M?Veme//a  vernicosa,  n,  sp.,"  without  de.^cription  or  comment,  other 
than  locality  and  date.  The  name  was  so  entered  upon  the  list  in  making 
it  up,  and  it  was  my  intention  to  add  a  description  before  the  list  was  pub* 
lished  ;  but  it  was  finally  overlooked. 

I  have  since  given  the  supposed  Tremella  further  study,  and  find  that, 
while  it  possesses  some  of  the  characters  of  that  getius,  it  also  approaches 
D'tcrymyces  and  Ilymemda,  but  seems  to  be  referable  to  neither  of  these, 
and  to  constitute  the  type  of  a  new  genus,  of  which  the  following  is 
the  diagnosis : 

CEllACEA,  gen.  nov. 

Fungi  cerac,ei  (primo  gelatinosi?)  tenuissimi,  crustacei,  sporophoris  in  apice 
filaraentorum.  plerumque  bifurcatis,  singulos  ramos  spora  simplici  terminatis, 
Characteres  Dacrymycetis^  Iremellse^  et  Ilymenulx  confundentes. 

Fungi  waxy  (at  first  gelatinous?),  very  thin,  investing  the  host  as  with 
a  varnish ;  sporophores  borne  on  the  ends  of  the  filaments,  mostly  bi- 
furcate, each  ramus  bearing  a  single  non-septate  spore.  Blending  charac- 
ters of  Dacrymyces^    Tvemdhi^  and  Hymenula. 

For  the  species,  Ceracea  veriiicosa,  sp.  nov.,  may  be  added  the  follow- 
ing:— Translucent  to  opaque,  becoming  brown,  and  then  here  and  there 
blackish ;  spores  elliptical,  and  apparently  formed  by  constriction  from 
the  apices  of  the  basidia. 

The  plant  was  found  completely  clothing  several  immature  specim«^ns  of 
Polyporua  in  the  Shunganunga  Creek  woods  in  February. 

In  one  or  two  instances,  the  plant  was  so  translucent  as  to  allow  the 
bands  of  color  of  the  Polyponis  (apparently  F.  versicolor)  to  be  seen 
thnmgh  it. 

In  several  specimens  from  which  the  Polyponis  was  afterwju'd  eaten  by 
larvae,  the  Ceracen  was  left  as  a  waxy  (and  now  rather  dry)  crustaceous 
skeleton,  appearing  as  if  it  had  been  a  mold  in  which  the  Polyporus  had 
been  cast. 

The  genus  Cfrncea^  as  above  defined,  agrees  with  Ddcrymycen  in  hay- 
ing the  sporophores  mostly  bifurcate,  difi'ering  irom  it  chiefly  in  f<trm  and 
in  the  simple  spores,  the  spores  of  Dncrymyces^  according  to  Fries,  be- 
ing septate.  The  substance  also  of  Dacrymyces  is  usually  gelatinous, 
though  in  one  species  it  is  waxy. 

Like  Tremtlft,  it  is  thin  and  immarginate;  but  in  that  genus  the  sporo- 
phores are  quadripartite  and  the  substance  is  gelatinous. 

In  Hymenula,  whose  right  to  a  place  among  true  Treviellhii  is  doubted 
by  Fries,  the  stroma  is  waxy  and  thin,  but  maculgcform,  the  sporophores 
simple. 

Ceracea  seems  to  be  least  closely  related  to  Tremella,  and  to  have  about 
equal  affinities  with  Dacrymyces  and  Hymenula. 
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Miscellaneous  Notes. 

By  F.  W.  Cragin,  Sc.  B. 

Lemna  vnldiviana  occurs  abundantly  on  the  surface  of  the  clear  water 
in  holes  in  the  peat  bogs  of  Crooked  Creek,  Ford  Co. 

It  is  not  generally  known  that  the  common  "  Wild  Pea,"  or  '-Rattle- 
pod  "  (  Crofalan'a)  of  our  prairies  possesses  qualities  quite  as  dangerous 
to  cattle  as  those  of  the  'loco.''  It  is  by  maqy,  indeed,  supposed  to  be 
a  good  forage-plant,  whereas,  it  is  a  foe  more  subtle  than  the  loco  from 
the  very  ignorance  that  has  existed  regarding  it,  and  is  apparently  quite  as 
fatal  in  its  effects.  The  symptoms  of  the  disease  which  it  produces  are 
said  to  be  similac  in  a  degree  to  those  of  loco.  In  certain  quantities  it 
seems  to  produce  stupefaction,  the  animal  "going  to  sleep"  in  a  standing 
posture  and  remaining  so  for  hours.  In  other  quantities  it  proves  fatal. 
It  seems  to  have  proven  especially  destructive  in  some  portions  of  the 
Missouri  valley.  An  interesting  account  of  this  plant  and  the  disease 
which  it  produces  is  given  in  the  November  number  of  the  Bulletin  of 
the  Botanical  Department  of  the  Iowa  Agricultural  College. 

It  is  probable  that  many  of  the  cases  of  cattle  going  "  crazy"  and  dying 
in  Wabaunsee  and  other  counties  of  eastern  Kansas  are  to  be  attributed  to 
the  effects  of  this  plant. 

The  liverwort  RehouUa  hemisphericn^  Rad.,  occurs  on  the  bluff  at 
Wakefield.  Specimens  which  prove  to  be  of  this  species  have  been  con- 
tributed from  Ottawa  Co.,  by  Mr.  S.  C.  Mason.  Marchantia  poli/niorphaj 
L.,  has  been  recorded  by  Prof  J.  H.  Carruth  in  the  Transactions  of  tJie 
Kansas  Academy  of  Science  as  collected  at  Lawrence  by  Dr.  Saunders. 

An  interesting  and  beautiful  fresh-water  polyzoan,  Fredericella  regima, 
Leidy,  MS.,  occurs  in  the  central  and  eastern  parts  of  the  State,  growing 
upon  stones  and  old  shells  in  running  water.  The  species  takes  the  form 
of  resupinate  sprfiys.  The  cells  are  large.  I  have  observed  it  in  abund- 
ance in  Davis  and  Shawnee  Cos. 

The  large  "Tarantula",  sometimes  known  as  the  "  Bird  Spider  ",  My- 
gale  HentzU,  Grd.,  has  been  brought  the  Survey  from  Chautauqua  Co.  by 
Mr.  Chas.  H.  Hosford.  Another  specimen,  smaller  and  slenderer,  brought 
from  Barbour  Co.  by  Mr.  Arthur  McCabe,-  appears  to  be  of  a  different 
species,  but  has  not  yet  been  studied  and  may  prove  to  be  of  the  same. 

Specimens  of  a  small  scorpion  have  been  sent  us  from  McPherson  Co. 
by  Mr,  J.  llundstrom.  A  largvr  species  has  been  contributed  by  Mr. 
Frank  Kizer  from  the  southern  part  of  the  State,  or  po.ssibly  from  Indian 
Territory.     Both  species  will  be  named  in  our  Third  Report. 

Unio  occidens,  Lea,  is  reported  to  the  Survey  by  Mr.  J.  B.  Quintard  as 
taken  by  him  in  Soldier  Creek,  Silver  Lake  Township,  and  identified  by 
W.  S.  Tryon,  Jr.  This  brings  the  record  of  Kansas  bivalve  Mollusca  \ip 
to  forty  species.  Our  southeastern  livers  are  characterized  by  a  shell- 
fauna  that  not  only  is  largely  made  up  of  species  different  from  those  of 
our  western  and  northern  streams,  but  presents  an  entirely  different  facies. 
The  shells  of  the  south-eastern  district  which,  (speaking  merely  of  the 
fresh-water  shells  within  the  limits  of  Kansas,)  may  be  called  the  Neosho 
District,  from  its  principal  river,  show  as  a  whole  a  tendency  to  or- 
R^paent^t^on.    relatively   grefjt^r   than    tho«»e    from    othw   p^^^-  ftf  thfe- 
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State,  and  which  is  expressed  in  various  ways,  but  principally  in 
a  tumulous,  rugose,  tuberculate,  or  sulcate  exterior  topojrraphy  and 
oblique  and  angulate  marginal  outlines,  the  angulations  sometimes  reen- 
trant. Of  the  forty  species  of  bivalves  thus  far  recorded,  only  two,  Unio 
Popenoi,  and  U.  cyUndncus.  belong  to  the  Neosho  District.  The  Survey 
has  received  from  Dr.  Newlon.  of  Oswego,  however,  a  dozen  additional 
species  which  appear  to  be  lacking,  or  at  least  rare,  in  Kansas  outsside  of 
that  District.  Shells  received  from  Chautauqua  and  Harper  Counties,  for 
which  we  are  indebted  to  Messrs.  I.  N.  Hosford  and  E.  M.  Tracy,  re- 
spectively, indicate  that  the  fresh  water- faun  a  of  those  counties  is  mote 
nearly  allied  to  that  of  northern  Kansas  than  to  that  of  the  Neosho  Dis- 
trict. The  southern  Kansas  shells,  touether  with  others  collected  in  north- 
central  Kansas  and  elsewhere  since  Mr.  Calls  first  report  was  drawn  up, 
will  be  named  in  the  Third  Report  of  the  Survey.  As  about  fifty-five 
species  of  Kansas  bivalves  have  already  come  into  the  possession  of  the 
Survey,  it  is  safe  to  predict  that  the  Kansas  lamellibranch  fauna  will  not 
fall  short  of  seventy  species,  and  it  is  not  improbable  that  it  includes  up- 
wards of  eighty,  since  comparatively  little  has  yet  been  done  with  our 
Corbiculadae. 

Including  Pha^cnm  Carmolicum^  Webb.  &  Mohr,  recor<led  in  Porter 
and  Coulter's  '*  Fl(>ra  of  Colorado"  as  collected  on  the  'We^itern  plains 
of  Kansas,  upon  silex"  by  Mr.  Elihu  Hall,  the  moss-flora  of  Kansas,  as 
far  as  at  present  kmtwn,  numbers  twenty-five  species.  Other  species  were 
probably  found  in  Kansas  by  the  same  industrious  collector ;  but  if  so,  no 
record  seems  to  have  been  published  of  them. 

In  'Notes  on  the  Ferns  of  Kansas,"  the  asterisk  was  inadvertently 
omitted  after  As^pidnnn  Ihelt/ideris,  this  being  one  of  the, species  that 
had  not  been  previously  recorded  from  Kansas. 

Upon  many  of  our  hills,  and  often  washed  into  the  sedimentary  depos- 
its of  our  valleys,  are  found  the  untenanted  shells  of  a  rather  large  species 
of  land-snail.  The  shells  are  about  three-fourths  of  an  inch  long  by  half 
an  inch  wide  and  have  the  elevated  «pire  composed  of  six  or  seven  turns. 
They  are  white,  but  usually  appear  as  if  streaked  with  subdued  bluish 
black  longitudinally.  Tiiis  snail  is  Btdimua  dealbatus^  a  species  that  oc- 
curs living  in  the  Missouri  Iliver  valley,  and  which,  while  it  once  ranged 
over  the  greater  part  of  eastern  Kansas,  seems  now  to  have  become  largel}' 
extinct  in  this  region,  probably  from  destruction  by  prairie  fires,  which  I 
have  seen  destroy  snails  of  other  species  in  countless  numbers.  Speci- 
mens of  d  aloafns  have  recently  been  sent  to  the  Survey  from  southeast- 
em,  and  south-central  Kansas,  and  in  no  ease  were  the  shells  found  living. 
tt  is  desirable  to  determine  the  distribution  of  the  living  animal  in  Kan- 
sas, and  any  one  having  information  of  Kansas  localities  in  which  it  oc- 
curs will  confer  a  favor  by  communicating  the  same  to  the  Survey. 

.  Ou  Plate  I,  are  given  illustrations  of  Dxdalia  amhlgua,  var.  coro7ia*a, 
drawn  of  natural  size.  (See  Bulletin  1,  page  26.)  The  lower  portion 
of  the  posterior  surface^  left  mostly  white  in  figure  1,  was  devoid  of 
pores  aiid  was  apparently  an  encroachment  of  the  general  substance  of 
the  pileus  upon  the  hymenium.  By  an  error  of  the  lithographer  the  pores 
are  represented  rather  too  wide  and  far  apart.  The  pores  should  be  rep- 
^psented  essiiatially  as  in  typical  i>.  anibiqua.  Fijj;ure  2  is  a  median  sech 
tTon. 
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Notes  on  the  Geology  of  Southern  Kansas. 
By  the  Editor. 

For  opportunities  of  visiting,  last  fall  and  winter,  the  section  of  Kansas 
to  which  these  notes  apply,  the  writer  is  indebted  to  the  liberal  policy  of 
the  A.  T.  &  S.  F.  Railway  corporation  in  fostering  scientific,  as  well  as 
the  industrial  development  of  the  southwest,  and  to  Mr.  Geo.  S.  Chase, 
of  Topeka. 

The  county  between  Newton  and  Wellington  is  largely  devoid  of  solid 
rock,  along  the  railway  quite  so,  though  a  few  beds  of  crumbling  shales  are 
exposed  in  some  of  the  cuttings. 

In  the  region  of  Winfield,  however,  occurs  abundance  of  excellent  build- 
ing stone,  and  some  of  medium  quality  is  quarried  near  Wellington. 
West  of  the  latter  place,  for  several  miles,  the  country  rock  i»  mostly  a 
crumbling  shale,  containing  often  much  lime,  and  again  much  carbonaceous 
matter.  The  dark  carbonaceous  varities  are  locally  known  as  "slates,"  a 
misnomer  from  which  Slate  Creek,  near  Wellington,  has  derived  its 
name. 

At  Wellington,  is  an  interesting  Champlain  deposit,  the  same  mentioned 
by  my  friend  Judge  West,  in  the  February  number  of  the  Kansas  City 
Review  of  Science  and  Industry.  It  is  a  stratified  deposit  of  sand  and 
gravel,  containing  also  quartz  and  granite  pebbles,  together  with  unworn 
fragments  of  the  local  calcareous  shales.  In  it  have  been  found  the  re- 
mains of  the  Mastodon,  a  species  of  Elephas,  apparently  (fide  Mr.  Wolfe, 
of  Wellington)  E.  primigenius,  a  large  horn-core  of  Bos  latifrons,  and 
other  fossils.  Its  narrow  and  often  highly  oblique  wedged-shaped  strata 
and  peculiar  sorting  of  gravel,  attest  its  deposition  from  rapid  and  ever 
shifting  currents ;  and  beds  of  river-mussels  in  its  more  evenly  stratified 
portions  complete  the  evidence  that  it  was  not  a  marine,  nor  even  an  estuary 
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deposit,  but  represents  simply  a  broad  and  rapid  Champlain  river,  in  the 
swifter  portions  of  whose  currents  the  bones  of  the  animals  that  lived  and 
died  upon  its  banks  were  sometimes  caught  and  swept  along,  here  and 
there  lodging  in  the  gravel,  and' in  whose  quieter  waters  and  more  stable 
sands  lived  river  mussels. 

After  leaving  the  Wellington  shales,  we  come  first  upon  the  red  sand- 
stone of  the  Dakota  at  Milan.  It  also  appears  at  certain  points  in  the 
Chikaskia  river.  This  is  the  main  country  rock  thence  westward  to  Med- 
icine Lodge.  It  appears  to  be  overlaid  in  places  with  Tertiary  gravels  and 
conglomerates,  or  sometimes  with  remnants  of  these  appearing  as  scattered 
pebbles  in  the  soil,  or  gathered  into  beds  in  the  brooks,  where  their  bright 
colors,  seen  through  the  clear  waters  which  are  characteristic  of  these  Da- 
kota lands,  remind  one  of  those  so  common  in  the  clear  brooks  of  New 
England.  One  of  the  most  conspicuous  of  these  deposits  caps  a  low 
bluff  near  the  west  line  of  Harper  county.  It  is  a  bed  of  conglomerate 
about  a  foot  in  thickness  in  process  of  disintegration.  Near  the  point  at 
which  Harper,  Kingman,  and  Barbour  counties  meet,  Mr.  C.  D.  Moore, 
C.  E.,  has  secured  a  fossil  which  puts  the  matter  of  Tertiary  in  south- 
central  Kansas,  in  the  light  of  a  certainty.  The  fossil  in  question  is  the 
metatarsal  bone  of  a  Pliocene  horse.  It  represents  {fide  Prof.  Cope) 
a  type  somewhat  different  from  any  hitherto  known  in  having  the  splints 
very  unequally  developed. 

The  soil  of  Harper  county,  being  composed  of  Dakota  sand  mingled 
with  various  Tertiary  and  probably  some  Cretaceous  elements,  is  exceed- 
ingly rich,  and  calculated  to  utilize  to  the  very  best  advantage  the  small 
western  rainfall ;  and  the  soil  of  eastern  (and  in  the  creek  bottoms  of 
western)  Barbour,  more  largely  mingled  with  gypsum  in  addition,  is  certain- 
ly, as  regards  fertility,  inferior  to  none. 

The  surface  of  Harper  County  is  level  or  gently  rolling.  At  its  wes- 
tern limit  begin  low  bluffs  and  hills,  precursors  of  still  more  rugged  fea- 
tures further  west.  In  the  eastern  part  of  Barbour  County,  between 
Sharon  and  the  Medicine  River,  lies  a  rather  extensive  canyon-cut  eleva- 
tion, whose  summit  {fi'Je  Mr.  C.  D.  Moore,  C.  E.)  is  500  feet  above  the 
river.  From  the  Bed  Cedar,  formerly  abundant  in  the  canyons,  and  from 
the  numerous  abrupt  declivities  of  the  latter,  this  elevation  is  called  '■'  the 
Cedar  Hills."  It  is  an  easterly  outlier  of  the  great  bluff  and  canyon 
region  west  of  Medicine  Lodge,  known  as  "  the  Gypsum  Hills."  The  lat- 
ter comprise  some  of  the  greatest  relative  altitudes  and  most  rugged 
scenery  in  the  State.  Their  deepest  canyons  are  eighty  to  a  hundred  feet 
in  depth.  In  some  portions  the  erosion  has  carved  out  buttes  and  monu- 
ments and  table-rocks,  and  even  the  very  walls  of  the  canyons  are  in  many 
instances  turned,  as  it  were,  in  curves.  Many  of  its  elevations  are  five, 
some  of  them  six  hundred  feet  above  the  Medicine  River.  An  old  sur- 
veyor in  Barbour  County  tells  me  that  a  line  once  levelled  from  Old 
Kiowa  to  the  heights  of  the  bluffs  just  west  of  Medicine  Lodge, 
a  distance  of  hardly  more  than  sixteen  miles,  showed  a  rise  of 
a  thousand  feet !  This,  for  "  the  monotonous  plains  of  Kansas," 
seems  ([uite  remarkable.  The  few  observations  that  I  have  been  able  to 
make  with  the  aneroid  barometer,  however,  indicate  that  it  is  not  beyond 
the  bounds  of  probability.     After  making  due  allowance  for  diurnal  vari- 
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ation  and  error  by  weather,  I  read  from  the  aneroid  the  same  fijj^ure  for 
the  ascent  from  the  bed  of  the  Modicine  River,  just  above  the  mouth  of 
Elm  Creek,  to  a  point  abont  twenty-five  miles  nortliwestward  on  the  divide 
between  the  Medicine  and  Biji'  Mule  Creek. 

The  Gypsum  Hills  have  their  base  of  the  Dakota  sandstone.  At  their 
eastern  outskirts,  this  formation  includes  their  bulk,  thoup^h  even  here 
they  are  capped  by  the  Benton  :  but  in  their  westerly  portion,  they  are 
mostly  of  Benton  and  later  deposits,  all  but  a  small  upper  part  of  the 
Dakota  having  passed  beneath  those  deposits. 

A  most  interesting  feature  of  this  region,  hith^-rto  overlooked  by  geolo- 
gists, is  its  great  stratum  of  massive  gypsum.  Hertofore,  the  expression 
"  gyp.siferous  horizon  of  Kansas"  has  been  applied  to  the  horizon  of  the 
Pernio- carboniferous  gypsum  deposits;  but  Kansas  has  two  important  and 
unequivocally  distinct  gypsiferous  horizons:  one  of  the  palaeozoic,  the 
other  of  mesozoic  age.  The  latter  is  represented  in  western  Barbour  and 
eastern  (especially  southeastern)  Comanche  counties  by  a  stratum  of  gyp- 
sum twelve  to  twenty  feet  in  thickneas  and  practically  continuous  in  an 
area  of  about  500  square  miles.  Its  height  above  the  Medicine  River 
southwest  of  Medicine  Lodge  is  approximately  500  feet,  probably  not 
more,  and  perhaps  rather  less,  as  the  measurement  was  taken  by  means  of 
the  aneroid  and  under  unfavorable  atmospheric  conditions  and  could  not 
be  repeated  in  the  brief  time  at  my  disposal.  Though  this  stratum  has 
but  a  slight  dip,  it  disappears  to  the  west  beneath  the  upper  Benton  and 
later  deposits.  It  appears  to  lie  m  a  horseshoe-shaped  area  with  convex- 
ity to  the  northwest.  Nearly  across  the  middle  of  the  curve,  and  at  right 
angles  with  it,  flows  Big  Mule  Creek.  Its  western  arm  crosses  the  Red 
Fork  of  the  Nestugunta  and  appears  to  terminate  near  the  southern  line 
of  Comanche  county.  Its  eastern  arm  has  been  trimmed  by  the  ancient 
Medicine,  whose  right  bank  it  overlooks  at  a  varying  but  ever  respectful 
distance,  terminating  a  few  miles  southwest  of  Medicine  Lodge.  No  out- 
liers of  this  belt  are  reported  from  Cavalry  Creek  or  the  Santanta.  There 
are  indications,  however,  that,  with  a  feebler  development,  it  was  formally 
continuous  eastward  at  least  as  far  as  the  Cedar  Hills,  where  seams  of 
"poor  man's  plaster"  are  reported.  The  main  belt  averages  about  ten 
miles  in  breadth  and,  were  its  curve  rectified,  would  measure  about  fifty 
miles  in  length.  Some  of  this  gypsum  is  as  beautifully  marbled  and  as 
hard,  and — judging  from  the  condition  of  huge  blocks  that  have  fallen 
down  the  slopes  of  ravines  and  lain  exposed  to  the  weather  for  unknown 
years — as  durable  as  the  "  Wellington  marble,"  than  which,  owing  to  its 
much  greater  extent,  we  believe  it  will  some  day  come  to  be  more  gener- 
ally appreciated.  Not  even  true  marble,  which  is  a  carbonate,  is  proof 
against  fire;  but  the  severe  test  to  which  the  '-marble"  facing  of  a  well 
known  business  block  in  Wellington  has  been  subjected,  evinces  the  power 
of  this  marble-like  sulphate  to  withstand  the  crumbling  efi"ect  of  a  consid- 
erable heat,  and  the  cracking  effect  of  alternate  scorchings  and  jets  of 
cold  water,  in  a  way  which  compares  favorably  with  results  shown  by  gen- 
uine marble. 

A  large  portion  of  the  Barbour-Comanche  gypsum  is,  of  course,  too 
soft  for  building  purposes,  and  some  is  of  saccharine  softness ;  but  even 
this  is  remarkably  pure  and  doubtless  destined  to  be  shipped  as  a  fertilizer 
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and  used  for  the  manufacture    of  plaster  of  Paris.     The   supply,  both  of 
hard  and  of  soft  gypsum,  seems  inex-haustible. 

Along  some  of  the  lines  of  drainage  tributary  to  Bear,  Inman,  and  other 
creeks  south  of  Sun  City  the  formations  immediately  below  the  gypsum, 
and  sometimes  the  lower  part  of  the  gypsum  itself,  have  been  tunneled  by 
water.  In  this  way  have  been  formed  caves,  often  of  considerable  extent. 
One  of  these  caves  is  supposed  to  be  half  a  mile  in  length,  but  has  never 
been  fully  explored.  Another  forms  a  natural  tunnel,  between  forty  and 
eighty  rods  in  length,  beneath  a  small  divide  opening  on  both  slopes.  In 
a  cave  on  Bear  Creek,  formed  partly  by  undermining,  there  is  a  good-sized 
room  just  within  the  entrance  upon  one  side  of  whose  floor  has 
fallen  a  huge  block  of  gypsum  from  the  roof,  leaving  thus  a  large  cupola 
or  small  upper  story,  as  it  were,  into  which  the  light  streams  through  a 
crevice  above.  A  single  instance  is  reported  in  which  a  cave  divides  into 
several  branches  as  one  follows  it  inward ;  and  in  a  large  one  near  Inman 
Creek  flows  a  considerable  stream  of  water.  In  some  cases,  the  roofs  of 
the  tunnels  have  fallen  in,  forming  narrow  ravines,  and  where  but  isolated 
remnants  of  a  roof  remain,  the  portions  still  spanned  form  "  natural 
bridges."     Several  such  were  seen. 

In  this  connection,  as  few  caves  other  than  sink-holes  appear  to  have 
found  their  way  into  the  scientific  annals  of  Kansas.  I  will  mention 
that  caves  are  also  reported  from  the  extreme  southern  portion  of 
Comanche  County.  One  reported  to  me  by  Mr.  L.  A.  O'Hara,  is  described 
as  a  large  room  in  rock  like  grey  limestone,  containing  an  apparently  deep 
pool  of  water  at  its  inner  end,  and  forming  the  resort  of  countless  bats. 
This  cave,  however,  is  probably  in  massive  gypsum,  which  looks  at  a 
distance  quite  similai-  to  grey  limestone,  and  is  easily  mistaken  for  it. 

It  is  this  great  stratum  of  gypsum  that  gives  character  and  comparative 
permanency  to  the  tables  at  the  eastern  border  of  the  Gypsum  Hills, 
where  I  have  best  been  able  to  study  its  stratigraphical  relations. 
These  reveal  much  of  the  history  of  its  formation.  The  cap  of  gypsum 
once  gone  from  a  butte,  the  subjacent  deposits  are  rapidly  degraded.  At 
forty  or  fifty  feet  (I  give  this  roughly  from  memory)  the  degradation  is 
arrested  by  a  somewhat  firm  stratum  of  sandstone,  which  forms  the  caps 
of  a  lower  system  of  buttes  and  a  secondary  brow  in  the  bluffs.  The 
horizon  between  this  sandstone  and  the  gypsum  is  mainly  occupied  by  red 
clay  in  which  are  irregularly  intercalated  layers  of  fibrous  gypsum,  the 
relative  amount  of  gypsum  increasing  gradually  upward. 

The  sequence  of  events  has  plainly  been  as  follows :  The  upper  mem- 
ber of  the  sandstone  was  in  process  of  formation  by  marine  deposition 
I'rom  tides  and  currents ;  an  elevation  of  the  Dakota  sea-bottom  took  place, 
cutting  off"  a  basin  from  its  connection  with  the  ocean  and  thus  converting 
it  into  a  great  salt  lake.  This  lake  had  no  outlet ;  but  that  it  had  tribu- 
taries, probably  small,  subject  to  low  water  and  freshets,  is  shown  by  the 
alternations  of  gypsum  and  clay  which  it  laid  down.  Tliat  the  tributaries 
were  not  confined  to  one  quarter  of  the  lake,  but  entered  it  from  various 
quarters,  and  that  they  were  irregularly  and,  to  a  considerable  extent,  in- 
dependently aff"ected  by  the  rain-fall,  seems  evident  from  the  irregularity 
of  the  horizontal  distribution  and  thicknesses  of  the  deposits.  The  loss 
by  evaporation  from  the  lake  greatly  exceeded  the  income   from  the  tribu- 
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progress  of  this  concentration,  a  portion  of  the  gypsum  was  being  de- 
posited and  this  was  mingled,  in  frequently  varied  proportions,  with  the  red 
clay  swept  into  the  lake  by  the  streams.  Frequently  the  gypsum  was  quite 
masked  by  the  clay ;  but  numerous  seams  of  satin-spar  attest  intervals  in 
which  the  water  was  locally  clear. 

In  the  lower  clay,  representing  the  time  when  the  lake  had  been  but 
recently  cut  off  from  the  ocean,  we  find  evidence  that  mollusks  still 
thrived.  The  evidence  is  in  the  form  of  casts,  which  are  of  white  marble 
like  gypsum  and,  though  obscure,  represent  species  of  Inoceramus  allied  to 
/.  umbonatus, ?ix\di  I.  undahundus  and  a  Scaphites  resembling  ventn'cosiis  or 
vermiformis.  This  indicates  that  the  clays  and  gypsum  are  of  Benton 
age  and  that  the  line  of  demarkation  between  the  Dakota  and  the  Benton 
is  at  the  upper  limit  of  the  sandstone  and  that  that  line  is  here,  as  it  is 
usually  elsewhere  in  North  America,  abrupt  and  well  defined.  The  incur- 
vature of  the  beaks  in  one  specimen  of  Inoceramus  approaches  that  seen 
in  /.  incurvus.  a  species  which  has  not.  I  believe,  been  yet  found  lower 
than  the  Fox  Hilh  group.  From  this  somewhat  unwonted  manner  of 
fossils,  we  conclude  that  the  lake  was  cut  ofi"  from  the  ocean  at  the  close 
of,  or  geologically  soon  subsequent  to,  the  Dakota  epoch,  and  that  the  in- 
terstratifited  clays,  together  with  the  great  gypsum  bed  of  the  Gypsum  Hills, 
are  of  Benton  age. 

The  continued  concentration  of  the  brine  resulted  at  length  in  its 
saturation,  when  the  remainder  of  the  gypsum,  together  with  slight  quan- 
tities of  other  substances  which  were  suspended  in  the  waters  of  the  lake 
and  which,  like  gypsum,  are  insoluble  in  saturated  brine,  was  precipitated 
in  one  great  massive  bed. 

The  further  history  of  this  lake  is  obscure.  If  the  conditions  contin- 
ued as  before  saturation,  salt  must  have  been  deposited,  with  intercalations 
of  sediment,  upon  the  gyppum.  On  this  hypothesis,  a  re  submergence 
would  probably  redissolve  only  the  upper  portion  of  the  salt,  the  lower 
being  blanketed  by  clay.  If,  as  is  possible,  though  hardly  probable,  ex- 
cessively dry  climatic  conditions  followed  the  saturation,  the  rapid  desicca- 
tion of  the  lake  must  have  produced  a  single  bed  of  nearly  pure  salt.  The 
strata  overlying  the  gypsum  tell  of  marine  conditions  that  again  prevailed. 
Now  as  we  find  no  rock-salt  above  the  gypsum,  we  conclude  that^  if  salt 
were  formed  at  all,  it  must  have  been  redissolved  by  the  later  submergence; 
for  had  it  been  removed  by  the  mechanical  effect  of  waves  or  currents,  the 
upper  surface  of  the  gypsum,  which  varied  in  the  amount  of  impurities 
and  hence  in  its  susceptibility  to  these  same  effects,  would  offer  evidences 
of  erosion, — and  very  unequal  erosion, — which  seem  to  be  lacking. 

If  the  former  conditions — viz.,  occasionally  flooded  tributaries — held 
in  the  lake  after  the  brine  became  saturated,  mere  solution  would  not  have 
been  likely,  as  we  have  already  shown,  to  remove  all  the  salt  when  the  ocean 
again  flowed  over  the  lake  bed.  And  since  indications  of  a  season  of  des- 
iccation following  the  deposition  of  the  gypsum  are  entirely  lacking  and 
the  supposition  of  such  a  desiccation  seems  improbable  on  general  grounds, 
it  seems  likely  that  the  marine  submergence  took  place  immediately  after 
the  deposition  of  the  gypsum,  or  at  least  before  any  further  lacustrine  de- 
posits of  consequence  had  been  formed. 
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.The  deposits  above  the  gypsum,  I  examined  but  little,  and  only  in  west- 
ern Barbour  and  eastern  Comanche  counties.  They  belong  to  the  Benton 
and  later  deposits.  I  can  give,  at  the  present  writing,  but  a  few  rambling 
notes  upon  them. 

The  absence  of  the  great  formation  of  solid  limestone,  which  character- 
izes the  upper  Benton  or  lower  Niobrara  north  of  the  Arkansas  River,  is 
noteworthy.  Indeed,  in  the  vicinity  of  Sun  City,  limestone  suitable  for 
masonry  or  the  kiln,  is  quite  limited  in  quantity,  so  far  as  now  known, 
though  the  thickness  of  the  formations  above  the  gypsum,  southwest  of 
that  town,  exceeds  400  feet. 

A  locality  a  few  miles  southwest  of  Sun  City,  locally  known  as  the 
''Black  Hill,"  aifords  an  easily  recognized  horizon  for  reference  in  any 
studies  that  may  be  made  of  the  neighboring  formations,  being  well  up 
above  the  gypsum,  conspicuous,  and  quite  unique.  It  may  be  designated 
as  the  "  Black  Hill  horizon."  The  deposit  from  which  the  hill  takes  its 
name  is  a  bed  of  carbonaceous  and  rapidly  decomposing  shale. 

In  connection  with  the  shale  are  found  fragmentary  seams  of  poor  lig- 
nite. Immediately  above  and  below  this  is  a  layer  of  shell  conglomerate, 
made  up  largely  of  Ostrea  and  Gryphea.  Below  these  is  a  formation 
quite  unlike  any  other  I  have  seen  or  heard  of  in  Kansas,  and  well  worth 
a  visit  to  the  place  to  see.  It  is  a  variegated  sandstone,  unfortunately 
too  friable  for  utility,  but  displaying  a  most  beautiful  variety  of  colors. 
Brown,  purple,  blue,  crimson,  scarlet,  pink,  orange,  lemon-yellow,  and 
white  :  these  and  many  intermediate  shades  may  be  seen,  in  brightest  con- 
trasts and  most  delicate  blendings.  Streaked  and  interstreaked  in  a  tor- 
tuous manner,  clouded  and  blended,  blotched  and  blurred,  the  dispositions 
of  the  colors  are  as  endless  as  their  shades.  This  remarkable  coloration  is 
doubtless  due  to  the  irregular  percolation  of  water  in  the  presence  of  or- 
gaiiic  matter. 

In  the  upper  portions  of  these  hills  remains  of  huge  fossil  tur- 
tles are  reported.  I  succeeded  in  securing  only  some  fragments  ;  insuf- 
ficient to  determine  whether  they  are  to  be  referred  to  the  Niobrara  or  the 
Tertiary,  but  sufficient  to  verify  the  truth  of  the  reports.  I  have  no  pos- 
itive evidence  of  the  Niobrara  here  as  yet,  but  am  inclined  to  think  it 
here,  and  thab  it  will  be  found  to  begin  shortly  above  the  horizon  of  the 
Black  Hill  shale,  though  this  would  make  the  Benton  somewhat  thicker 
than  elsewhere  in  Kansas.  A  few  miles  southwest  of  the  Black  Hill  and 
below  the  horizon  which  I  have  called  by  that  name,  are,  at  several  lo- 
calities, remains  of  a  former  stratum  of  rock  which  are  commonly  sup- 
posed by  the  people  of  that  region  to  be  of  volcanic  origin.  One  man 
calls  these  remains  "  blow-outs."  They  are  not  volcanic,  but  are,  in  a 
sense,  metamorphic;  though  the  metamorphosis  has  not  ne(!e~sarily  been 
attended  by  heat.  The  most  "volcanic"  looking  of  these  "blow-outs" 
occupies  the  top  ana  sides  of  a  small  conical  hill  in  the  form  of  a  pell- 
mell  assemblage  of  angular  blocks  of  quartzyte,  most  of  which  is 
strikingly  like  the  material  forming  the  red  quartzyte  bowlders  of  eastern 
Kansas,  commonly  known  as  "  hard  heads."  I  soon  discovered  that  some 
of  them  were  of  hard  fine-grained  sandstone,  and  then  that  some  were 
partly  of  quartzyte  and  partly  of  sandstone.  At  the  very  top  of  the 
hill  I  unexpectedly  found  a  small  remnant  (the  only  one  anywhere  seen) 
of  the  original  stratum  in  sitit^  and  here  I  found  the  upper  portion  of 
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the  stratum  converted  into  perfect  flint,  the  lower  portion  of  fine  but 
distinctly  granular  sandstone.  From  this  it  would  seem  that  the  change 
had  been  produced  by  an  ancient  overflow  of  siliceous  waters.  Of  such  an 
overflow  we  appear  to  have  further  evidence,  of  which  I  hope  to  write 
at  another  time. 


THIRD  REPORT  ON  THE   PROGRESS  OF  THE  WASHBURN 
COLLEGE  BIOLOGICAL  SURVEY  OF  KANSAS. 


[letter  of  transmittal.] 

Washburn  College,  Topeka,  Kas.,  ) 

March  20,  1885.      j 

To  the  Board  of  Trustees  of  Washburn   College: 

I  publish  in  this  month  and  herewith  present  the  first  sixteen  pages 
of  the  Third  Report  on  the  Progress  of  the  Biological  Survey,  the  re- 
mainder to  follow  in  April. 

Very  respectfully  yours, 

F.  W.  Cragin, 

In  charge  of  the  Survey. 


Note  on  two  Kansas  Mammals. 

By  J.  R.  Mead. 


[In  reply  to  inquiries  made  by  us  in  our  recent  article  on  the  Biological 
Survey,  {Kansas  City  Review  of  Science  and  Industry^  January,)  we 
have  received  the  following  interesting  note  containing,  we  believe,  val- 
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uable  historic  material  relatin^j  to  one  of  the  least  known  and  one  of  the 
best  known  of  our  Kansas  mammals. — F.  W.  Cra(HN.] 

Prof.  F.   W.  Cragin, 

Topeka,  Kansas : 

Sir  :  I  have  just  read  your  article  on  Biology  in  the  Kansas  City  Re- 
view, and  am  tempted  to  give  my  mite  of  experience  and  observation. 

For  10  or  15  years,  commencing  in  1859,  I  lived  upon  the  plains  of 
Kansas  among  the  Buffalo  and  Indians,  and  observed  many  things  which 
the  eye  of  man  can  never  again  behold.  Following  the  life  of  a  hunter 
most  of  that  time,  I  saw  one,  and  but  one,  "  Black-footed  Ferret."  It 
was  in  a  Prairie  Dog  town,  on  Spillman  Creek,  north  of  the  Saline  River, 
in  1860.  I  was  sitting  down  at  the  lime  waiting  for  a  herd  of  buffalo  to 
feed  within  range,  when,  noticing  a  commotion  among  the  Dogs,  I  looked 
and  saw  an  animal  closely  resembling  a  Mink,  of  a  tawny  yellowish  color, 
very  much  like  that  of  a  Mountain  Marten,  running  around  in  the  Dog 
town,  followed  behind  and  on  each  side  by  the  Dogs,  who  seemed  greatly 
interested  in  his  movements.  The  Ferret  would  occasionally  go  down  a 
Dog  hole ;  then  the  Dogs  would  gather  closely  around  the  hole  and  hold  an 
animated  discussion  till  he  came  out,  when  they  would  fall  back  and  fol- 
low him  around  to  the  next  hole  he  saw  fit  to  enter.  I  did  not  see  the 
Ferret  attempt  to  catch  or  disturb  the  Dogs,  or  they  to  attack  the  Ferret. 
He  finally  poked  on  out  of  sight,  still  attended  by  a  retinue  of  Dogs. 
I  did  not  attempt  to  kill  him,  as  I  wished  to  observe  the  habits  and  ac- 
tions of  a,  to  me,  new  and  unknown  animal.  I  afterwards  saw  an  Indian 
have  a  tobacco  pouch  made  from  the  entire  skin  of  just  such  an  animal, 
of  tawny  color,  with  black  feet.  I  never  saw  but  one  animal  of  this  kind, 
and  among  the  hundred  thousand  skins  I  traded  and  bought  from  In- 
dians during  fifteen  years,  I  never  saw  but  the  one  skin   above  mentioned. 

As  to  Prairie  Dogs,  there  were  in  those  days  millions  of  them  all  over 
the  first  hundred  miles  west  of  the  sixth  principal  meridian  and  the  width 
of  the  State  where  my  hunting  and  trading  was  principally  done.  When 
the  Buffalo  left  and  ceased  to  tramp  the  ground,  and  the  tall  grass  grew, 
the  Prairie  Dogs  perished  or  disappeared.  They  cannot  live  in  soft  ground 
or  tall  grass.  The  few  Dogs  remaining  in  the  area  mentioned  live  on  hard 
pan  spots.  The  great  Chisholm  Texas  cattle-trail  through  the  Indian  Ter- 
ritory, a  hundred  yards  wide,  became  a  Dog  town  almost  its  entire  dis- 
tance, the  Dogs  moving  into  it  to  secure  the  necessary  conditions  for 
their  existence ;  to  wit,  hard  tramped  and  almost  bare  ground. 


Contributions  to  a  Knowledge  of  the  Fresh-water  Mollusca  of 

Kansas. 

IIL— FRESH-WATER  BIVALVES. 

(Constituting  the  Third  Report  of  Progress  of  the  Washburn  College  Biological 
Survey  of  Kansas  in  the  department  of  Fresh-water  Mollusks.j 

By  R.  Ellsworth  Call. 

The  material  upon  which  the  preceding  reports  on  fresh-water  mollusca 
were  based,  was  derived,  in  the  main,  from  northeastern  Kansas.  The 
present  report  includes  material  from  central  and  southeastern  Kansas,  and 
adds,  to  the  list  already  published,  some  very  interesting  mollusks,  both  as 
regards  their  distribution  and  the  light  some  of  them  throw  upon  ques- 
tions of  synonymy.  The  Neosho  River,  a  tributary  to  the  Arkansas,  has 
not  only  furnished,  through  the  collections  submitted  by  Dr.  Newlon,  a 
new  locality  for  species  already  noted  and  far  removed  from  the  sources 
of  the  previous  collections,  but  has  added  a  considerable  number  of  forms 
herein  reported  for  the  first  time  from  southeastern  Kansas.  Some  of 
these  forms  belong  to  the  so-called  Texan  fauna — a  fact  paralleled  by  some 
forms  belonging  to  other  orders — the  geographic  distribution  of  which  is 
materially  increased  by  the  fact  of  their  occurrence  in  Kansas. 

The  collections  herein  reported  on  are  signalized  by  the  absence  of  any 
member  of  the  family  Corbiculadse — represented  in  our  waters  by  the 
genera  Sphserium  and  Fisidium — which  is  due,  probably,  to  their  having 
been  overlooked  rather  than  to  non-occurrence  in  these  portions  of  the  State. 
It  is  particularly  desirable  that  the  various  collectors  over  the  State  should 
industriously  look  after  these  small  but  very  characteristic  shells.  The 
second  of  these  genera  hiis  been  reported  from  no  part  of  the  State,  and 
yet  the  reporter  is  confident  that  they  occur  numerously  in  favorable  lo- 
calities— the  muddy  and  gravelly  bottoms  of  perennial  streams,  and  in 
bayous  and  ponds. 

There  are  included,  as  new  species  to  the  State,  in  this  Third  Report, 
thirteen  additional  species  of  Unio,  and  two  of  Anodonta.  One  of  these 
Anodons — Ano.  ovata.  Lea — is  not  allogether  satisfactorily  determined. 
It  belongs  with  a  rather  numerous  group  the  type  of  which  is  A.  grandis, 
Say.  Very  many  of  the  so-called  species  of  this  group  appear  to  be 
varieties  produced  by  the  accident  of  station.  When  full  suites,  from 
every  section  wherein  any  of  them  are  found,  are  brought  together  and 
critically  studied,  it  is  believed  that  not  more  than  two,  possibly  three,  will 
stand  as  of  truly  specific  value.  The  extreme  synonymy  here  hinted  at, 
it  is  hoped,  will  soon  be  presented  in  tangible  form,  together  with  the 
evidence  upon  which  it  is  based. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 
GeniLS  UNIO. 
iJnto  cornntas,  Barties. — Neosho  River  (Dr.  Newlon.) 
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This  species  ranges  east  to  Ohio,  south  to  G-eorgia,  in  the  Etowah 
River,  and  southwest  to  Trinity  River,  Texas. 

Unio  fragosiifii,  Conrad. — Soldier  Creek,  Shawnee  County  (J.  B.  Quin- 
tard.) 

This  species  ranges  east  to  Ohio.  See  under  U.  lachrymosui  in  list 
below. 

iJniosibbosus,  Barnes. — Neosho  River  (Dr.  Newlon.) 

The  most  northern  and  eastern  locality  yet  reported  for  this  species  is 
the  Ottawa  River,  Canada.  Thence  it  ranges  to  the  Tennessee  River  in 
north  Alabama.  It  is  often  confounded  with  U.  rectus,  from  which  it 
may  be  easily  distinguished  by  the  coarse  character  of  the  undulations  on 
the  umbones. 

unio  iioHstonensiiN,  Lea. — Mill  Creek,  Wabaunsee  Co.  (Craginj;  Wa- 
karusa  Creek  (Washburn  Coll.  Senior  Natural  History  excursion.) 

This,  a  member  of  the  pustulosus  group,  was  described  from  Texas. 
The  most  northern  point  recorded  is  that  herein  mentioned. 

Unio  metaiievrus,  Raf. — This  is  the  type  of  a  group  of  Uniones  which 
includes  U.  cylindricus,  Say,  U.  wardii,  Lea,  and  U.  tuberosus.  Lea.  It 
is  from  the  Neosho  River  (Dr.  Newlon.) 

Unio  occidens,  Lea. — Neosho  River  (Dr.  Newlon);  Mill  Creek,  Wabaun- 
see Co.  (Cragin);  Wakarusa  Creek  (Washb.  Coll.  Senior  Nat.  Hist,  excur- 
sion.) 

This  is  beyond  doubt  the  typical  occidens  of  Lea.  But  equally  certain 
it  is,  that  it  is  synonymous  with  Utiio  ventricosus,  Barnes.  It  belongs  to 
that  extensively  distributed  group  of  which  ventricosus  may  be  considered 
the  type,  among  which  are  U.  ovatus,  U.  svbovatus,  U.  excavatus,  and 
others. 

Unio  pyramidatam.  Lea. — Neosho  River  (Dr.  Newlon.) 

This  beautifully  colored  shell,  with  its  warm  pink  nacre,  is  represented 
by  a  single  valve.  The  specimen  was  a  fresh  one.  It  has  not  before  been 
found  west  of  the  Mississippi. 

Unio  petrinus?,  Gould. — -Soldier  Creek,  Shawnee  Co.  (Quintard.) 

I  am  not  entirely  satisfied  with  this  disposition  of  the  single  specimen 
submitted.     It  is  originally  a  Texas  species. 

Unio  piiaseoius,  Hildreth. — Wakarusa  Creek  (Washb.  Coll.  Senior  Nat. 
Hist,  excursion);  Neosho  River  (Dr.  Newlon.) 

Ranges  eastward  to  New  York. 

Unio  soiidus.  Lea. — Neosho  River  (Dr.  Newlon.) 

Described  from  the  Ohio  River.  Abundant  locally,  but  not  common  to 
all  the  larger  intervening  streams. 

unio  securis,  Lea. — Neosho  River  (Dr.  Newlon.) 

This  species  ranges  from  Ohio  south  to  Georgia  (Etowah  River)  and 
Alabama  (Coosa  and  Alabama  Rivers.)     Common  in  the  Mississippi. 

Unio  fiiubrostratus,  Say. — Middle  Caney  Creek,  Chautauqua  County  (I. 
N.  Hosford);  Madison  Creek,  Davis  County,  (Mason  and  Cragin);  tribu- 
tary Quimby  Creek,  Clay  County  (Cragin.)  This  species  was  reported 
in  Contribution  No.  l,as  Unio  topekaensis^  Lea.  It  is  undoubtedly  that 
species,  but   it   is  equally  certain    that   it    is   recognized   under  five  other 
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names  in  the  various  sections  of  its  wide  distribution.  Some  time  since, 
in  collating  the  material  for  a  Geographic  Catalogue  of  the  Unionidst  of 
the  Mississippi  Valley,  now  nearly  ready  for  the  press,  a  careful  review  of 
some  of  the  more  diflficult  groups  was  necessitated,  for  questions  of 
synonymy  presented  themselves  on  every  hand.  The  group  to  which  this 
form  belonged  was  in  a  most  unsatisfactory  condition  and  one  of  its  ele- 
ments was  wanting.  The  collections  submitted  last  by  the  Washburn  Col- 
lege Survey  have  supplied  some  of  the  missing  data,  and  a  review  of  all 
the  material,  the  comparison  of  descriptions  and  plates,  and  the  certainty  at- 
taching to  authentic  specimens  have  led  to  the  following  conclusions : 

The  Shell  in  question  was  described  as  Unio  suhrostrntus  by  Thomas 
Say  in  1831.  Three  years  subsequently  Mr.  Lea  obtained  some  speci- 
mens from  near  Nashville,  Tennessee,  in  the  Cumberland  River,  and  de- 
scribed them  specifically  as  U.  nashviiiensis  (orisfinally  U.  nashvillianus. ) 
The  species  is  figured  in  Trans.  Am.  Phil.  Soc.,  Vol.  V,  PI.  XIV,  Fig. 
43,  and  appears  to  have  been  a  male  of  U.  suhrostratus.  Say.  Mr.  T.  A. 
Conrad,  in  Vol.  I,  Journ.  Phila.  Acad.  Nat.  Sci.,  1850,  described,  from 
the  ''Lower  Mississippi,"  this  same  species  as  U.  mississt'ppiensis.  Later, 
in  1852,  Mr.  Lea  again  described  specimens  sent  to  him  from  Alexandria, 
Louisiana,  under  the  name  of  U.  nigerrimus.  and  figured  it  in  Trans.  Am. 
Phil.  Soc,  2nd  Series,  Vol.  X,  PI.  XVIII,  Fig.  23.  Again,  in  1859,  he 
obtained  other  representatives  from  near  Rutersville,  Texas,  and  described 
and  figured  it  as  U.  rutersvillensis,  in  Journ.  Acad.  Nat.  Sci..  Phila.,  2nd 
Series,  Vol.  IV,  PI.  LX,  Fig.  181.  Once  again  did  this  widely  distrib- 
uted form  occur  in  collections  submitted  from  Kansas,  and  was  redescribed 
and  figured  in  the  Journ.  Acad.  Nat.  Sci.,  Phila.,  2nd  Series,  Vol.  VI, 
PI.  XLIX,  Fig.  126,  as  U.  topekaensis.  Three  times  have  the  sharp  pos- 
teriorly pointed  males  received  a  specific  name,  and  to  an  equal  number  of 
specific  diagnoses  have  the  more  swollen  and  posteriorly  emarginate  fe- 
males been  subjected.  I  cannot  see  that  the  shell  varies  considerably  from 
the  original  description  of  Say,  who  did  not,  as  many  appear  to  have  sur- 
mised, have  before  him  the  male  of  U.  nasutus,  a  trans  Alleghany  species, 
though  occurring  occasionally  in  the  northern  portion  of  Ohio,  in  rivers 
which  discharge  into  Lake  Erij. 

The  synonymy  of  this  species  will  therefore  stand  as  follows : 

Unto  subrostratm,  Say.     (1831.) 
Unto  nashvillensisy  Lea.     (1834.) 
Unto  mississippiensis^  Con.     (1850.) 
Unio  nigerrimus^  Lea.     (1852.) 
Unio  Tutersvillensis^  Lea.     (1859.) 
Unio  topekaensin^  Lea.     (1868.) 

Unio  tenalsslmus, Lea. — Neosho  River  (Dr.  Newlon.) 

Ohio  River,  Tennessee   River  in   north  Alabama ;    Iowa,  at   Muscatine 

and  Davenport.     Dr.    Newlon's   locality  extends   its  western    range  some 

hundreds  of  miles. 

Genus  anodonta. 

Anodonta  ovata  ?  ?  Lea- — Middle    Caney    Creek,  Chautauqua   Co.  (I.  N. 
Hosford.)  ^ 
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This  is  almost  certainly  Lea's  ovata,  and  is  a  member  of  the  large  group 
typified  by  Ano.  grandis  of  Say — with  [a  form  of  which  it  is  certainly 
synonymous. 

Anodonta  saborbiculata,  Say. — Neosho    River,    Woodson  Co.,  Kansas, 

(Col.  N.  S.  Goss.) 

This  species  has  not  hitherto  been  found  west  of  Muscatine,  Iowa.  It 
is  usually  a  rather  rare  shell,  but  at  that  point  and  near  Springfield,  Illi- 
nois, appears  to  be  abundant.     A  single  specimen  only  has  been  submitted. 

B.— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

Unto  anodontoldes,  Lea. — Neosho  River  (Dr.  Newlon);  Wakarusa 
Creek,  Shawnee  Co.  (Washb.  Senior  Nat.  Hist,  excursion);  Wild  Cat 
Creek,  Riley  Co.  (Cragin.) 

Unio  camptodon.  Say— Spring   Creek,    Harper    Co.    (E.    M.    Tracy); 

tributary  to  Quimby  Creek,  Clay  Co.  (^Cragin.) 

Unio  coccineus,  Hildreth. — Madison  Creek,  Davis  Co.  (Mason  and 
Cragin.) 

Unio  donaciformis,  Lea. — Neosho  River  (Dr.  Newlon.) 

Unio  elegans.  Lea. — Neosho  River  (Dr.  Newlon.) 

Unio  j^raciiis,  Barnes. — Neosho  River  (Dr.  Newlon);  Silver  Lake, 
Shawnee  Co.  (Quintard);  Soldier  Creek  (Quintard);  Wild  Cat  Creek, 
Riley  Co.  (Cragin.) 

Unio  lachrymosus.  Lea. — Wild  Cat  Creek  (Popenoe);  Wakarusa 
Creek  (Washb.  Senior  Nat.  Hist,  excursion);  Neosho  River,  Labette  Co. 
(Dr.  Newlon);  Madison  Creek,  Davis  Co.  (Mason  and  Cragin.) 

Unio luteolus, Lamarck. — Wakarusa  Creek  (Washb.  Senior  Nat.  Hist. 
excursion);  Middle  Caney  Creek,  Chautauqua  Co.  (I.  N.  Hosford);  Madi- 
son Creek,  Davis  Co.  (Mason  and  Cragin.) 

Unio    parvus,  Barnes. — Spring  Creek,  Harper  Co.  (E.  M.  Tracy.) 

Unio peaiii.  Lea.- -Kansas  River,  Shawnee  Co.  (A.  OfScer.) 

Unio  plicatus,  Le  Sueur. — Middle  Caney  Creek,  Chautauqua  Co.  (I.  N. 
Hosford.) 

Unio   purpuratus,  Lamarck  — Soldier   Creek,  Shawnee  Co.   (Quintard.) 

Unio  pustniosus.  Lea. — Neosho  River  (Dr.  Newlon.) 

Unio  rectus,  Lamarck. — Neosho  River  (Dr.  Newlon.) 

Unio  rubiginosus.  Lea.  — Neosho  River  (Dr.  Newlon);  Wakarusa 
Creek  (Washb.  Senior  Nat.  Hist,  excursion.) 

Unio  topeicaensiM,  Lea. — See  under  subi'ostratus,  ante. 

Unio tuberculatns, Barnes. — Neosho  River  (Dr.  Newlon.) 

Unio  undulatus,  Barnes  — Soldier  Creek,  Shawnee  Co.  (Quintard); 
Wakarusa  Creek  (Washb.  Senior  Nat.  Hist,  excursion.) 

Genus    MAllGARITANA. 

JUargaritana  complanata,  Barnes. — Madison  Creek,  Davis  Co.  (Ma- 
son and  Cragin);  Wakarusa  Creek  (Washb.  Senior  Nat.  Hist,  excursion.). 
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Genus  anodonta. 

Anodonta  arkansenikiB,  Lea. — Madison  Creek,  Davis  Co.  (Mason  and 
Cragin.)  , 

Anodonta  beaiii.  Lea. — Ellis  Co.  (Dr.  Watson);  Mill  Creek,  Wabaunsee 
Co.  (Cragin);  tributary  to  Quimby  Creek,  Clay  Co.  (Cragin.) 

Anodonta  danteisii.  Lea. — Middle  Caney  Creek,  Chautauqua  Co.  (I. 
N.  Hosford);  Madison  Creek,  Davis  Co.  (Mason  and  Cragin);  Kansas 
River,  Shawnee  Co.  (A.  Officer.) 

Anodonta  ferussaciana.  Lea. — Tributary    to  Quimby  Creek,   Clay  Co. 

(Cragin.) 

Anodonta  grandts,  Say. — Wakarusa  Creek  (Washb.  Senior  Nat.  Hist. 
excursion);  Silver  Lake,  Shawnee  Co.  (J.  B.  Quintard.) 

CORRIGENDA. 

In  Contribution  No.  1,  for  Unio  cylindricus,  Barnes,  read  U.  cylindricus,  Say. 
For  U.  coccineus,  Lea,  read  U.  coceineus,  Hildreth. 


Second  Series  of  Notes  on  the  Fishes  of  Kansas. 

By   Chas.  H.  Gilbert,  Ph.  D. 

A  second  collection  of  fishes,  brought  together  under  the  auspices  of 
the  Washburn  Laboratory  of  Natural  History,  and  sent  me  by  Prof.  F. 
W.  Cragin  for  identification,  enables  me  to  present  the  following  additional 
notes  on  the  fish-fauna  of  Kansas.  LTnder  each  species  are  cited  the 
various  localities  from  which  specimens  have  thus  far  been  sent.* 

letalnrus  punctatns,  Raf. — Ward's  Creek,  Shawnee  county. 

Amiuras  melas,  Raf. — Shunganunga  Creek;  Ward's  Creek ;  Garden 
City. 

The  specimen  from  Garden  City  which  was  in  a  previous  article  (Bull. 
Wash.  Lab.  Nat.  Hist.  I,  10)  made  the  type  of  Amiurus  cragini.  proves 
on  comparison  with  further  material  to  be  an  aberrant  example  of  A. 
melas. 

ictlobns  carpio,  Raf. — Manhattan  ;  Ward's  Creek. 


*In  the  collection  to  which  this  second  report  relates,  the  specimens  recorded 
from  Ward's  Creek  and  Shunganunga  Creek,  have  been  collected  by  Messrs. 
Ralph  McCampbell  and  Dana  McVicar;  those  from  Manhattan  by  Prof.  E.  A. 
Popenoe;  those  from  Ellis  (Ellis  Co.),  by  Dr.  L.  Watson ;  from  Menoken,  (Shaw- 
nee Co.)  by  Mr.  L.  T.Matthews;  from  Alma,  (Wabaunsee  Co.),  by  Mr.  Jerry 
Fields  and  myself;  from  the  Kansas  River  at  Topeka,  Garden  City,  and  the 
Ford  county  Breathing  Spring,  by  myself.  The  Garden  City  specimens,  except 
Amiurus  melas,  (which  is  from  "the  lake",)  are  from  the  brook  referred  to  under 
Etheostoma  Cragini. — [F.  W.  Cragin.] 
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Catostomus  teres,  Mitch,  — Shunganunga  Creek  ;  Kansas  River  (To- 
peka.) 

ITKoxostoma macrolepidotam,  Le  Sueur. — Shunganunga  Creek. 

Campostoma  anomalum,  Raf. — Shunganunga  Creek  ;  Kansas  River 
(Topeka);  Ellis ;  Alma. 

Chrosomus  erytlirogaster,  Raf. — Garden   City. 

Hybognathus  nuchalis,  Agassiz. — Ward's  Creek ;  Menoken  ;  Kansas 
River  (Topeka.) 

Plmephales  promelas,  Raf. — (Ptmephales  con/ertus,  Grd.) — Shunga- 
nunga Creek ;  Kansas  River ;  Ward's  Creek ;  Alma ;  Ellis ;  Garden 
City. 

On  examination  of  an  extended  series  of  specimens,  P.  confertus  is 
found  to  intergrade  perfectly  with  promelas. 

Plmephales  notatus,  Raf. — Shunganunga  Creek ;   Ward's  Creek. 

Notropls  topeka,  Gilbert. — Shunganunga  Creek ;  Ellis. 

Numerous  specimens  collected  in  Shunganunga  Creek  by  Messrs.  R. 
McCampbell  and  D.  McVicar,  and  in  better  condition  than  were  the  types, 
enable  me  to  give  additional  details  of  coloration  :  Back  olivaceous,  the 
scales  margined  with  dusky ;  a  broad  dark  vertebral  streak.  Middle 
of  sides  with  a  dusky  band,  formed  of  minute  black  specks  overlying  a 
silvery  area,  more  conspicuous  behind  middle  of  dorsal,  and  ending  in  a 
small  black  spot  at  base  of  caudal ;  the  band  is  continued  forwards  on  sides 
of  head  and  around  snout.  Top  ol  head  blackish.  Sides  of  body  and 
below,  bright  coppery-red.  Fins  light  at  base,  then  red  tipped  with 
white. 

Notropls  latrensls,Girard. —  (CUola  gibbosa,  Gid.,  CUola  forbesu 
Jordan,  etc.) — Ward's  Creeek  ;  Shunganunga  Creek. 

Numerous  fine  specimens  collected  by  Messrs.  McCampbell  and  McVicar 
make  possible  a  positive  determination  of  the  specimens  before  referred 
with  doubt  to  gibbosa.  N.  lutrensis  is  a  prairie  species  of  wide  range, 
being  generally  distributed  from  Illinois  to  Kansas  and  southern  Texas. 

Notropls  mesaiops,  Girard. — (N.  cornufus,  Mitch.) — Ellis;  Shunga- 
nunga Creek ;  Ward's  Creek  ;  Mill  Creek,  near  Alma. 

Notropls  nigrlplnnls,  Gilbert.— 

This  species  is  evidently  very  abundant  in  Shunganunga  Creek,  where 
many  examples  were  collected  by  Messrs.  McCampbell  and  McVicar.  It 
is  not  yet  known  from  any  other  locality.  Adult  males  show  the  following 
color-marks :  Olivaceous  with  10  or  12  broad  blue-black  bars  on  sides, 
wider  than  the  interspaces.  Fins  all,  except  caudal,  jet  black  narrowly 
edged  with  white.  Middle  caudal  ray  dusky.  Brightest  specimens  show 
a  black  humeral  bar. 

Phenacobius  mirabilis,  Girard. — Shunganunga  Creek  ;  Ward's   Creek. 

Hybopsis  biguttatus^Kirt. — Mill  Creek  (Alma.) 

Platygoblo  gracilis.  Rich.— 

Many  small  specimens  were  collected  from  an  irrigating  ditch  at  Garden 
City  by  Prof.  F.  W.  Cragin.  The  largest  specimen  is  1  inch  long;  eye  4 
in  head. 
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Semotllus  atroniaculatus,  Mitoh. — [Semotilus  corporalis,  Mitch.) — 
Mill  Creek  :  Shunganunga  Creek. 

Fiinduiufi  zebriuus,  J.  jk  Q. — EUis ;  Garden  City  ;  Breathing  Spring, 
Ford  Co.,  Kansas. 

Evidently  abundant. 

liepomis  humilis, Grd. — Ellis;  Ward's  Creek  ;  Shunganunga  Creek. 

Generally  distributed. 

liepomi8  cyauelius,  Raf. — Garden  City  ;  Ward's  Creek ;  Shunganunga 
Creek :   Breathing  Spring,  Ford  Co.,  Kansas. 

Ettieostoma  variatum,  Kirt. — {E.  coeruleum.  Storer.) — Ellis  ;  Garden 
City. 

Etheostoma  cragini,  sp.  nov. — Body  and  head  heavy  and  not  closely 
compressed,  the  back  not  elevated ;  snout  short  and  broad,  less  than  di- 
ameter of  orbit,  about  5  in  head;  mouth  terminal,  broadly  U-shaped,  the 
maxillary  reaching  vertical  front  of  pupil,  3^  in  head  ;  preraaxillaries  not 
protractile ;  interorbital  space  narrow,  less  than  diameter  of  pupil ;  eye  3| 
in  head ;  gill  membranes  somewhat  narrowly  joined  across  isthmus,  a  con- 
spicuous enlarged  black  humeral  scale ;  preopercle  entire. 

Cheeks  and  opercles  more  or  less  completely  covered  with  large  scales  ; 
nape  scaly,  breast  naked.  Lateral  line  incomplete,  not  arched,  continued 
on  20  to  22  scales.     Scales  weakly  ctenoid. 

Spinous  dorsal  connected  at  base  with  soft  dorsal ;  the  spines  rather 
strong,  the  longest  about  |  head ;  soft  rays  slightly  longer.  Anal  with 
two  spines,  the  first  stronger  and  a  little  longer  than  the  second,  3i  in 
head. 

Pectorals  small,  li  in  head,  extending  but  little  behind  yentrals.  Cau- 
dal equaling  pectorals. 

Head  3f  in  length ;  depth  5.  D.  VI  to  IX,  11  or  12  ;  A.  II,  6  or  7. 
Lat.  1.  46,  the  tubes  on  about  21  scales. 

Color  in  spirits  :  Dark  olive  above,  irregularly  mottled  with  blackish  ; 
below  lateral  line  whitish,  with  some  dusky  specking ;  a  series  of  about 
12  small  black  blotches  along  lateral  line,  the  interspaces  silvery;  a  black 
blotch  on  opercle,  one  below  and  one  in  front  of  eye.  Caudal  very  con- 
spicuously barred  with  light  and  dark ;  soft  dorsal  and  anal  faintly  barred; 
spinous  dorsal  with  a  dusky  margin  ;  traces  of  orange  markings  on  lower 
side. of  head,  and  on  bases  of  pectoral  fins ;  the  caudal  fin  seems  to  have 
been  tinged  with  light  yellow. 

The  types  of  this  species  were  obtained  by  Prof.  F.  W.  Cragin,  in  a 
small  brook  leading  from  the  "  Lake  "  at  Garden  City  to  the  Arkansai 
River.     The  longest  specimen  is  1^  in.  long. 


Note  on  the  Chestnut  Lamprey. 
By  F.  W.  Cragin,  Sc.  B. 
In  their  "  Synopsis  of  the  Fishes  of  North  America,"  Profs.  Jordan  and 
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Gilbert  allude  to  the  Chestnut  Lamprey,  Petromyzon  castaneus,  Grrd.,  as 
rare,  recording  it  from  Minnesota  only,  and  suggesting  doubt  as  to  its  dis- 
tinctness from  the  Silvery  Lamprey,  P.  argenteus,  Kirt.  In  their  appen- 
dix, they  also  record  it  from  Louisiana,  stating  that  Dr.  Bean  regards  it 
as  valid,  and  ascribing  to  it  the  possession  of  a  tricuspid  maxillary  tooth, 
in  addition  to  the  character,  "  mandibulary  plate  with  nine  teeth,"  given  in 
the  general  text.  As  the  species  seems  not  to  have  been  very  generally 
observed,  notice  of  its  occurrence  in  Kansas,  and  of  a  remarkable  variation 
in  one  or  two  specimens,  may  be  of  interest. 

About  a  year  since,  the  writer  secured  three  specimens  from  Shawnee 
county,  Kansas.  Two  of  these  specimens  had  the  typical  number  of  man- 
dibulary teeth  ;  the  third  had  but  eight. 

From  this  evidence,  I  was  at  first  inclined  to  think  it  probable  that  the 
Chestnut  Lamprey  would  ultimately  be  found  to  intergrade  with  P.  argen- 
teus.  But  a  fourth  specimen,  recently  obtained,  has  twelve  teeth  on  the 
mandibulary  plate ! 

The  finding  of  this  specimen  shows  that  P.  castaneus  is,  in  one  respect, 
a  very  variable  species ;  but  as  no  indication  of  variation  in  color  toward 
argenteus  has  yet  been  observed,  and  as  our  specimens  all  have  the  maxil- 
lary tooth  tricuspid,  it  seems  to  indicate  that  castaneus  and  argenteus  are 
distinct  species,  the  latter  characterized  by  a  greater  number  of  both  maxil- 
lary and  mandibulary  cusps,  and  a  yellowish  color.  The  color  in  the  Kan- 
sas specimens  is  yellow  or  yellowish  brown,  more  or  less  tinged  with  olive. 
These  lampreys  were  taken  on  "  bulfalo-fish  "  of  undetermined  species,  in 
the  slack  water  of  Mill  Creek  mouth,  in  Shawnee  county. 

The  Silvery  Lamprey,  which  has  been  recorded  by  Prof.  Snow,  as  oc- 
curring in  the  Kansas  River  at  Lawrence,  I  have  not  yet  met  with  in 
Kansas. 

A  fisherman  who  has  had  fifteen  years  experience  in  fishing  in  Kansas 
waters,  tells  me  that  he  has  often  met  with  lampreys,  but  that  all  he  has 
seen  were  of  yellow  color.  I  therefore  conclude  that  the  place  of  the 
Silvery  Lamprey  is  largely  taken  in  Kansas  by  P.  castaneus. 


Recent  Additions  to  the  List  of  Kansas  Reptiles  and  Batrachians, 

with  Further  Notes  on  Species  Previously  Reported. 

By  F.  W.  Cragin,  Sc.  B. 

This  paper  was  read  by  title  only  at  the  meeting  of  the  Kansas  Acad- 
emy of  Science,  November,  1883,  being  then  but  partly  prepared.  It  has 
since  been  finished  and  somewhat  enlarged,  and  will  appear  in  the  forth- 
coming volume  of  the  IVansactions  of  the  Academy. 

For  the  identification  of  several  of  the  species  reported,  I  am  indebted 
to  Prof.  E.  D.  Cope.  Other  favors  will  be  found  duly  acknowledged 
in  the  list. 

Cistudo  ornata,  Ag.  (Western  Box-tortoise.) — This  little  land-tortoise 
is  so  abundant   in  some  sections  of  southern   Kansas,  (e.  ^.,  Harper  and 
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Barbour  counties)  as  to  amount  to  a  nuisance  as  a  cumberer  of  the  ground. 
It  will  probably  have  to  be  reduced  to  the  rank  of  a  variety,  under  C. 
Carolinensis,  Linn.,  (C.  clausa,  Gm.) 

Chrysemys  Belli.  Gray.  (Bell's  Tortoise.) — Although  this  species,  un- 
der the  name  of  Chrysemys  Oregonensia^wns  included  in  my  "Preliminary 
CataloiTue  of  Kansas  Reptiles  and  Batrachians,"  (Transac.  Kan.  Acad. 
Sci.,  Vol.  VII,  1881,)  on  the  ground  of  its  known  general  distribution,  I 
was  then  unable  to  present  any  actual  record  of  its  occurrence  within  the 
State.  I  now  find  it  to  be  the  common  Chryssemys  of  the  sireams  in 
Shawnee  county.  It  has  also  been  submitted  from  Neosho  Falls  by  Col. 
N.  S.  Goss,  and  I  have  taken  it  in  Lake  Farland,  McPherson  county. 
Through  the  kindness  of  Prof.  Popenoe  of  the  State  Agricultural  Col- 
lege, I  have  also  been  able  to  examine  specimens  collected  in  the  vicinity 
of  Manhattan.  In  Dr.  Yarrow's  "Check-list  of  N.  Am.  Reptilia  and 
Batrachia,"  I  find  the  species  recorded  from  the  Republican  River. 

Cbryseniys  picta,  Herm.  (Painted  Tortoise.) — It  now  appears  that  the 
C.  Bellii  recorded  by  Agassiz  (Contrib.  Nat.  Hist.  U.  S.)  as  abundant  in 
western  Missouri,  and  so  quoted  in  the  "  Preliminary  Catalogue  '  under 
the  name  C.  picta,  was  probably  the  preceding  species.  But  among  the 
specimens  from  Neosho  Falls,  Kansas,  submitted  by  Col.  Goss,  is  one  of 
the  true  C.  picta,  enabling  me  to  retain  this  species  as  an  undoubted  mem- 
ber of  the  Kansas  fauna. 

Maiacociemmys  liC  Sneuri,  Gray.  (Le  Sueur's  Map  Turtle.) — This  is 
a  common  species  in  the  Kansas  River  at  Topeka.  I  have  seen  also,  by 
favor  of  Prof.  Popenoe,  a  specimen  collected  near  Manhattan,  and  the 
species  occurs  in  the  collection  from  Neosho  Falls  from  Col.  N.  S.  Goss. 

Psendemys  eieg^ans,  Pr.  Max.  Wied.  (Red  Eared  Terrapin.) — A  large 
specimen  of  this  superb  tortoise,  "alive,"  though  decapitated,  and  show- 
ing the  marks  of  sharp  teeth,  was  recently  found  by  the  writer  upon  the 
bank  of  Shunganunga  Creek,  near  Topeka.  It  shows  that  even  the  best 
equipped  specimens  of  these  armor-clad  reptiles  sometimes  fall  a  prey  to 
the  minks  or  other  carnivorous  mammals  of  our  western  streams.  A 
young  living  specimen  collected  near  Geuda  Springs,  has  been  received 
from  Messrs.  Harry  and  Walter  Vrooman  ;  and  a  third  specimen  is  in  the 
collections  of  the  Kansas  Academy  of  Science,  contributed  from  Neosho 
Falls  by  Col.  N.  S.  Goss. 

Cinosternum  Pennsylvanlcum.,  Bosc.  (Eastern  Mud  Turtle.) — Through 
the  courtesy  of  Prof.  Popenoe,  I  have  been  able  to  examine  the  tortoises 
in  the  cabinet  of  the  State  Agricultural  College.  Among  them  I  find  a 
single  specimen  of  this  species.  It  was  taken  in  Trego  coiinty  by  Mr.  S. 
C.  Mason. 

Sceloporns  undulatns,  Harl.,  var.  Thayeri,  B.  &  G.  (Thayer's  Alligator 
Lizard.)  Received  from  McPherson  County  through  Dr.  John  Rund- 
strom. 

Sceioporus  consobrinus,  B.  &  G.  (Marcy's  Alligator  Lizard.) — In  my 
former  list  I  could  quote  only  a  Nebraska  and  an  Indian  Territory 
record  as  evidence  that  this  lizard  belonged  to  the  Kansas  fauna.  A  spec- 
imen from  Rice  county  has  since  been  contributed  to  the  Washburn 
zoological  cabinet  by  Mr.  Jerry  B.  Fields.     It  is  a  female  and  represents, 
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fide  Prof.  Cope,  8.  Garmani,  Boul. 

Cnemidopiiorns  tesseiiatns.  Say,  (Tessellated  Swift.) — The  occur- 
rence of  this  species  in  Kansas  was  hardly  expected ;  but  a  specimen  of 
the  typical  variety  has  been  sent  me  from  McPherson  county  by  Dr.  John 
E-undstrom. 

Enmeces  fasciatns,  Linn.  (Blue-tailed  Skink.) — A  considerable  num- 
ber of  specimens  from  Neosho  Falls,  presented  by  Col.  N.  S.  Goss  to 
Washburn  College  and  the  Kansas  Academy  of  Science  includes  the 
erythrocephahis^  quinqueUneatus^  and  fasciatiis  phases,  or  rather  ages, 
which  were  mistaken  for  distinct  species  by  Dr.  Holbrook. 

Eumeces  multivirgratus,  Hallowell. — Neosho  Falls  ;  collected  by  Col.  N. 
S.  Gross.  This  skink  was  included  in  the  supplement  of  my  Preliminary 
Catalogue  only  as  one  rather  likely  to  be  found  in  Kansas. 

Tropidonotus  leberis,  Linn.,  var,  Crrahamil,  B.  &  G.  (Grraliam's  Queen 
Snake.) — Neosho  Falls ;  collected  by  N.  S.  Goss. 

storeria  lineata,  Hallowell.  (Line  Snake.) — This  is  the  Tropidoclonimn 
lineatum,  of  my  Preliminary  Catalogue.  It  proves  to  be  one  of  the  com- 
monest serpents  of  Kansas.  Every  state  has  its  ''school-boy's  snake,"  a 
snake  of  small  size  and  meek  demeanor,  a  horror  to  the  uninitiated,  which 
the  untamed  urchin  of  school  and  field  carries  about  in  his  pocket  or  fist 
for  purposes  of  terrorism.  The  "school-boy's  snake"  in  Kansas  is  the 
Line  Snake. 

£ut9enla  [slrtalis,  Linn.,  var.  Pickeringii,  B.  &  G.  (Pickering's  Garter 
Snake.) — McPherson  county,  from  Dr.  John  Rundstrom. 

Eiitsenia  sirtalis,  Linn.,  var.  obscura,  Cope,  MSS. — Dr.  Yarrow  S  Check- 
list shows  that  this  variety  of  the  Garter  Snake  ranges  over  the  entire 
area  of  the  United  States.  Eight  of  the  specimens  appear  to  have  come 
from  Kansas,  the  following  localities  being  recorded :  Cimarron  River,  a 
point  between  the  Cimarron  and  the  Arkansas,  Republican  River,  and  Lit- 
tle Blue  River. 

Eutsenia  proxima.  Say.  (Long's  Garter  Snake.) — Dr.  Yarrow  records 
a  specimen  from  Fort  Riley,  Kansas. 

Pituophis  catenifer,  Blainv.,  var.  bellona,  B,  k  G.  (Western  Bull  Snake.) 
— This  species  also  is  recorded  from  Fort  Riley  in  Dr.  Yarrow's  Ch.eck- 
list. 

Elaphis  quadrivitattuH,  llolbr.  (Chicken  Snake.) — Dr.  Yarrow  s  rec- 
ord, "  Kansas,"  for  this  snake,  adds  another  southern  species  to  a  fauna 
which,  though  ajirairie  fauna,  has  already  shown  that  it  has  much  in  com- 
mon with  the  Austroriparian. 

Cyciophis  aestivus,  Linn.  (Southern  Green  Snake.) — Among  the  spec- 
imens submitted  by  Col,  N.  S.  Goss  is  one  of  this  species.  It  is  from  Ne- 
osho Falls.  A  second  specimen,  of  uncertain  locality,  in  the  collection  of 
the  Topeka  Free  Library,  was  presented  with  other  Kansas  specimens  and 
was  probably  taken  in  Kansas.  A  third  specimen  seems  to  have  been 
taken  at  Great  Bend  by  Messrs.  E.  G.  Buckland  and  H.  B.  Torrey. 

This  is  another  Austroriparian  species. 

Tantiiia  Haiioweiii,  (Joi)e.  (Hallowell  s  Tantilla.) — This  species  was 
originally  described  in  185G  as  a  variety  of  T.  ^radlis^  by  Dr.  Hallowell, 
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from  a  specimen  collected  in  Kansas  by  Dr.  Hammond,  (Proceed.  Phila. 
Acad.  Nat.  Sci.,  185G,  p.  24(j,)  and  afWward"  named  as^distinct  by  Prof. 
Cope  (Proc.  Ph.  Ac.  Nat.  Sc,  ISOO,  p.  77).  Mr.  Garman,  of  the  Cam- 
bridge Museum  of  Comparative  Zoology,  [^in  his  excellent  account^^of  the 
OphuUa  of  North  America,  "North  American  Reptiles,  Part  I,"  reduces  it 
to  a  variety  under  T.  gracilis.  As  it  does  not  appear  that'any'of  the  al- 
lusions to  this  species  have  been  based  upon  more  than  one  or  two  speci- 
mens, it  seems  necessary  to  await  the  accession  of  further  material  before 
the  specific  identity  of  HaUuiceUi  with  gracilis  can  be  ^either  asserted  or 
denied. 

Sistrtirus  cateuatus,  Raf.  (Massasauga.) — Taken  iu  Ford  county  by  the 
writer.  It  is  recorded  from  the  Verdigris  River  [Kansas  ?]  in  Dr.  Yarrow's 
Check-list. 

This  is  the  Caudisona  tergemina  (erroneously  printed  "  tergermina  ") 
of  my  Preliminary  Catalogue.  Mr.  Garman's  substitution  of  a  fourth 
generic  name  in  the  stead  of  either  of  the  three  to  which  the  plated- 
headed  rattlesnakes  had  previously  been  referred,  seems  to  have  been  the 
proper  and  indeed  the  only  logical  remedy  for  the  confusion  that  existed, 
inasmuch  as  no  new  genus,  nor  even  sub-genus,  had  previously  been  cre- 
ated for  those  forms,  the  generic  names,  previously  used  for  them  beiBg 
preoccupied  and  long  used  with  a  very  different  signification. 

Amblystoma  microstoma.  Cope.  (Small-mouthed  Salamander.) — A 
specimen  of  this  salamander  occurs  in  Col.  N.  S.  Goss'  contribution.  Its 
locality  is,  not  quite  certainly,  but  probably,  Neosho  Falls. 

xecturus  mactiiatuN,  Raf.  (Water  Puppy.) — Several  specimens  from 
Neosho  Falls  in  the  collection  submitted  by  Col.  Goss,  are  the  first^Kansas 
specimens  that  I  have  seen.  The  species  was  previously  reported  to  me 
in  letter  by  Prof.  F.  H.  Snow,  who  stated  that  it  had  been  taken  in  Alien 
county,  near  lola,  by  Mr.  Bert  Casmire,  a  student  of  the  State  Univer- 
sity. 

[Note  :  This  article  and  tlie  article  following,  substantially  as  here  given, 
but  combined  in  a  sinole  paper,  will  appear  in  the  ninth  volume  of  the  Tram- 
actions  of  the  Kansas  Academy  of  Science.^ 


The  Faunal  Relations  of  Kansas. 
By  F.  W.  Cragin,  Sc.  B. 

The  remarks  following  are  a  revision  and  extension  of  notes  originally 
drawn  up  iu  the  winter  of  1880-81  to  accompany  my  "Preliminary  Cat- 
alogue of  Kansas  Reptiles  and  Batrachians,"  *  but  finally  withheld  in 
order  that  the  conclusions  set  forth  in  them  might  be  made  both  more  ac- 
curate and  fuller.  They  make,  even  now,  no  claim  to  completeness.  Lack 
of  time  prevents  me  from  entering   upon   a   full  discussion  of  the  details 


^Transactions  Kan.  Acad.  Sci.,  Vol.  VII,  p.  114. 
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upon  which  these  conclusions  are  based ;  but  this  I  hope  soon  to  be  able 
to  do  in  another  paper. 

In  problems  of  faunal  relations  we  can  direct  our  attention  to  no  de- 
partment of  zoology  more  profitably  than  to  that  of  herpetology,  the  inti- 
mate relations  of  reptiles  and  biitrachians  to  their  climatic  and  topograph- 
ical surroundings  (partly  dependent  on  the  fact  that  they  do  not  migrate) 
rendering  them  exceptionally   important  factors  in   all  such  problems. 

This  fact  has  constantly  been  kept  in  mind  in  my  studies  of  the  reptilian 
fauna  of  Kansas,  and  the  conclusions  primarily  derived  from  the  study  of 
that  fauna  have  been  frequently  reviewed  in  the  light  of  observations 
made  in  the  course  of  my  studies  upon  other  groups  of  Kansas  vertebrates 
and  invertebrates,  and  further  tested  by  the  published  writings  of  the 
various  naturalists  who  have  studied  portions  of  the  Kansas  fauna. 

Kansas  is  approached  by  four  great  faunal  regions:  the  Central,  the 
Eastern,  the  Austroriparian,  and  the  Sonoran.  "While  it  embraces  fea- 
tures of  all  of  these,  no  part  of  its  territory  is  the  exclusive  property  of 
one. 

Faunal  regions  are  rarely  sharply  defined.  They  cast  their  shadows 
beyond  them,  and  beyond  each  shadow  is  spread  a  penumbra.  To  a  ming- 
ling of  faunal  shadow  and  penumbra  from  the  regions  above  mentioned, 
this  area  owes  the  heterogeneous  aspect  of  its  fauna. 

In  its  flora,  too,  we  see  mingled  with  the  dominant  vegetation  of  the 
Central  and  Eastern  regions  varying  shades  of  the  Austroriparian,  and  a 
few  faint  flecks  of  the  Sonoran. 

Of  reptiles  and  batrachians  whose  distribution  corresponds  nearly  with  a 
single  one  of  the  four  regions  concerned,  or  with  a  part  of  such  region,  we 
find  in  Kansas,  of  the  Austroriparian  14,  Central  11,  Eastern  10,  and  So- 
noran 8.  This  observation  might  seem  to  point  to  the  Austroriparian  as 
the  dominant  factor,  but  it  by  no  means  represents  the  true  fauoal  rela- 
tions of  the  State.  It  plainly  asserts  that  the  fauna  of  Kansas  is  deeply 
shaded  with  Austroriparian.  But  when  we  consider  the  ratio  of  each  of 
the  above  numbers  to  the  entire  number  of  species  peculiar  to  the  cor- 
responding region,  and  take  into  account  species  common  to  two  or  more 
regions,  we  see  at  once  that  the  herpetological  aspect  of  Kansas  is  mainly 
Central  and  Eastern. 

Two  or  three,  only,  of  the  many  reptiles  characteristic  of  the  Sonoran 
region,  together  with  a  few  which  that  region  shares  with  the  Central  on 
one  hand  or  with  the  Austroriparian  on  the  other,  extending  into  Kan- 
sas, show  its  distant  Sonoran  relationship. 

The  above  observations  pertain  to  the  Kansas  fauna  as  a  whole,  all  Kan- 
sas species  being  viewed  as  common  to  the  entire  State.  But  compara- 
tively few  species  range  over  the  entire  area  of  Kansas  in  upland  and  val- 
ley alike,  and  to  gain  an  adequate  conception  of  the  Kansas  fauna,  even  in 
its  relations  to  natural  faunae,  we  must  consider  its  intra-limital  relations, 
and  take  into  account  other  groups  than  those  of  reptiles  and  batrachians. 

Full  details  of  distribution  have  as  yet  been  made  out  for  but  few 
species  of  Kansas  animals ;  but  enough  has  been  done  to  warrant  the  fol- 
lowing conclusions  as  to  the  special  relations  of  the  Kansas  fauna : 

1.  That  Kansas  cannot,  as  a  whole,  be  included  in  any  single  faunal 
region  of  the  four  that  enter  or  approach  its  borders. 
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2.  That  it  possesses  some  faunal  features  in  common  with  each  of  these 

regions. 

3.  That  the  only  faunal  region  that  contributes  a  considerable  major- 
ity of  its  characteristic  species  to  any  portion  of  Kansas  is  the  Central. 

4.  "  That  the  plains  of  Kansas  west  of  the  ninety -seventh  meridian  pos- 
sess a  large  majority — in  reptiles  and  batrachians  perhaps  all — of  the 
characteristic  species  of  the  Central  region,  and  that  while  the  Central 
fauna  cannot  be  regarded  as  extending  in  full  force,  except  locally,  over  the 
plains  east  of  that  meridian,  many  of  its  characteristic  forms  occur  abund- 
antly further  east,  some  of  them  ranging  to  the  Missouri  River. 

5.  That  even  in  the  purest  portions  of  the  Central  fauna  in  Kansas 
appear  slight  manifestations  of  Sonoran  and  others  of  Eastern  and  Aus- 
troriparian  affinities. 

6.  That  the  prairie  fauna  of  Kansas  east  of  the  ninety-seventh  me- 
ridian is  a  heterogeneous  assemblage  of  Central, Eastern  and  Austroriparian 
forms,  among  which  the  Central  predominate. 

7.  That  it  is  on  the  "  bottoms"  and  wooded  bluffs  and  their  immediate 
vicinity  that  the  constituency  of  the  Eastern  fauna  in  Kansas  is  mainly 
expressed,  and  that  this  constituency  includes  comparatively  little  that  is 
really  characteristic  of  the  aquatic  phase  of  that  fauna,  while  representing 
fairly  well  the  terrestrial  aspect  of  the  same. 

8.  That  the  lacking  elements  of  the  Eastern  fauna  in  these  low  and 
wooded  tracts  are  largely  replaced  in  valleys  of  the  Missouri  drainage  by 
Central,  and  in  those  of  the  Arkansas  drainage  by  Austroriparian  and  Cen- 
tral elements. 

9.  That  the  constituency  of  the  Eastern  fauna  in  Kansas  diminishes 
westward  and  is  nearly  or  quite  lost  in  the  Central  ere  it  reaches  our  west- 
ern border. 

10.  That  the  Kansas  constituency  of  the  Austroripian  fauna  lacks 
numerous  characteristic  forms  of  that  fauna  and  is  constantly  intermin- 
gled with  Eastern  and  Central  elements. 

11.  That  this  constituency  is  fullest  in  the  valleys  of  the  lower  Ar- 
kansas drainage, — notably  of  the  Spring,  Neosho,  Verdigris,  and  Fall  Riv- 
ers,— and  represents  only  the  Louisianian  and  Texan  districts. 


Preliminary  List  of  Kansas  Fishes. 
By  F.  W.  Cragin,  Sc.  B. 

In  the  list  below  giyen,  the  writer  has  brought  together  the  names,  so 
far  as  known  to  him,  of  the  various  species  of  fish  thus  far  recognized  as 
belonging  to  the  State,  together  with  such  records  of  localities  as  will  serve 
to  show  what  (and  alas !  how  little)  is  known  of  the  distribution,  abund- 
ance, etc.,  of  the  respective  species. 

The  names  in  parenthesis  following  localities,  are  those  of  the  authors 
on  whose  authority  the  localities  are  recorded.  Where  no  authority  is 
given,  the  record  is  based  upon  the  collections  of  the  Washburn  Biological 
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Survey,  all  but  a  very  few  of  the  identifications  having  been  made  by 
Prof.  C.  H.  Grilbert, — those  few,  by  the  writer,  unless  otherwise  stated. 

The  nomenclature  has  been  revised  by  Prof.  Gilbert,  who  has  supplied 
the  synonyms  and  critical  notes. 

It  is  thought  that  the  present  list  includes  something  like  half  of  our 
Kansas  Fishes. 

PETROMYZONTID.E. 

Ammocoetes  iii^er,  Raf.  (Small  Black  liamprey.) — Prof.  F.  H.  Snow 
writes  that  he  has  taken  this  lamprey  in   the   Kansas   River  at  Lawrence. 

Petromyzoii  argeiiteus,  Kirtl.  (Silvery  Lamprey.) — Recorded  from 
Osage  River  by  Prof.  Wm.  Wheeler. 

Petroniyzon  castanetis,  Grd.  (Chestnut  Lamprey.) — Not  rare  on  Buf- 
falo Fish,  in  slack  water  of  Mill  Creek,  Wabaunsee  Co. 

POLYODONTID.E. 

Poiyodon   spatiiuia,  Waib.     (Paddle  Bill.) — Kansas  R.   at  Lawrence 

(Snow). 

ACIPENSERID^E. 

Acipenser  rubieuiiduiti,  Le  S.      (Rock  SturgeoR.) — Kansas  R.  (Snow). 
Scaphirrhynchops  platyrrliynclius,  Raf.      (Shovel-UOSed  Sturgeon.) — 
Very  common  in  Kansas  R.  at  Topeka,  and  (^Jide  Snow)  Lawrence.- 

LEPIDOSTEID^E. 

l.epi<iosteu$i  osseus,  Linn.*  (Long-nosed  Gar.) — Common  in  Kansas, 
Neosho,  Spring,  and  (^fide  Whejler)  Osage  rivers,  and  doubtless  in  all 
larger  streams  of  the  State. 

i.epidosteuis  piatystomus,  Raf.  (Short-nosed  Gar.) — Kansas  R.  Less 
common  at  Topeka  than  osseus.     Osage  R.  (Wheeler). 

L.ithoiepls  trist«eciius,  Bl.  &  Schw.  (Alligator  Gar.) — An  unsuccessful 
attempt  was  made  to  harpoon  a  large  "Alligator  Gar"  that  made  its  ap- 
pearance just  below  the  dam  in  the  Kansas  River  at  Junction  City  a  few 
years  since.  The  occurrence  was  related  to  me  by  a  southern  fisherman, 
familiar  alike  with  the  "Alligator  Gar"  and  with  our  two  commoner 
species,  and  who  described  the  Junction  City  specimen  as  green  in  color, 
like  the  true  southern  gar.  This  gar  can  hardly  be  common  in  the  Kan- 
sas River,  but  certain  reports  (possibly  referable  to  very  large  specimens 
of  the  Long-nosed  Gar)  seem  to  indicate  that  it  is  not  rare  in  the  Neosho 
and  Cottonwood  rivers. 

Prof.  Gilbert  writes,  "  Considerable  difficulty  has  been  experienced  in 
separating  trutaecluis  from  platystomus.  It  is  possible  that  the  former 
may  be  the  adult  of  the  latter." 

AMIID.E. 

Amia  caiva,  L.  (Dog-tish.  Lawyer.) — Neosho  R.;  collected  by  Col.  N. 
S.  Goss,  identified  by  Prof.  E.  D.  Cope. 

<<•/..  otarius,  Cope,  P.  P.  A.  N.  S.,  '65,  p.  30. 
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SILURID.E. 

Nottirns  exiii».  Ncis. — Kansas  (Jordan,  in  Bull.  X,  U.  S.  Nat.  Mus., 
1877,  100). 

xotnmN  flaviiN.  Rnf.     (Stone  Cat.) — Rock  Creek  (Graham). 

i.eptop»  oii%'aris,  Raf.  (Yellow  Cat.) — Kansas  R.  Also  Lawrence 
(Snow).  Osage  K.  (Wheeler). 

Amiurns  meias.  Raf.  (Bull-head.) — Common  in  ''The  Lake"  at  Gar- 
den City,  the  most  westerly  locality  yet  recorded.  Ranges  {fide  Jordai^ 
and  Gilbert)  eastward  to  New  York. 

Aminrns  nebuiosus,  Le  S.'^  (Eastern  Bull-head.) — Various  streams 
about  Topeka.     Also  Lawrence  (Snow)  and  Ottawa  (VV^heeler). 

Aniiurus  nataiis.  Le  S.     (Yellow  Cat.) — Kansa.s  R.  (Snow). 

?  ictaiurtis  aibidns.  Le  S.  (White  Cat.) — Osage  R.  (Prof.  Wheeler). 
Prof.  Gilbert  regards  this  iiidentification  as  quite  doubtful,  albidtis  not 
having  b§en  otherwise  detected  west  of  the  xllleghanies. 

ictainrus  lacnstris,  Walb.  (Mississippi  Cat.  Flannel  Mouth.) — Kan- 
sas R.  (Snow),  Osage  R.  (Wheeler). 

Ictainrus  punctatns,  Raf.f  (Channel  Cat.) — Common  in  Kansas  R., 
Silver  Lake  (a  cut-off  of  the  river),  and  Ward's  Creek,  in  Shawnee  Co., 
and  Mill  Creek  in  Wabaunsee  Co.  Also  Manhattan  fPopenoe),  Blue  and 
Cottonwood  rivers  (Graham). 

Ictainrus  furcatus.  c.  k  Y. — Kansas  R.  (Snow). 

CATOSTOMID^. 

ictiobus  cyprinelia,  C.  k  V. —  Soldier  Creek,  Shawnee  Co.  Osage  R. 
(Wheeler,  ^'Icthyohus  bubalus''). 

ictiobus  urus,  Ag.  (Big-mouthed  Buffalo.) — Silver  Lake  and  S(>ldier 
Creek  in  Shawnee  Co. 

ictiobus  bubaius,  Raf.     (Red-mouthed  Buffalo.) — Kansas  R.  (Snow). 

ictiobus  Carpio.  Raf.  (Carp  Sucker.) — Silver  Lake  and  Ward's  Creek, 
Shawnee  Co.      Ft.  Riley  (Cope:    Carpiodes  damalis). 

ictiobus  bison,  Ag. — Ottawa  (Wheeler).  "Of  doubtful  validity.  Agas- 
siz's  description  unidentifiable,"  (Gilbert,  in  litt.) 

ictiobus.  vciifer.  Raf. — Eureka  Lake,  (Graham). 

Cycieptns  eion^atns,  Le  S.  (Black  Horse.) — Neither  rare  nor  abund- 
ant in  Kansas  R.  I  have  known  of  a  fisherman  taking  twenty  specimens 
or  thereabout  in  a  trip  from  Manhattan  to  Topeka.  It  is  rarely  taken  ex- 
cept in  spring  and  autumn,  and  is  said  to  be  one  of  the  finest  of  Kan.sas 
food-fishes. 

Catostonins  teres.  Mitch.  (White  Sucker.) — Shunganunga  Creek  and 
Kansas  R.  at  mouth  of  Ward's  Creek,  Shawnee  Co.;  common.  Osage  R. 
(Wheeler),  Wildcat  Creek  (Graham),  Ft.  Riley  (Abbott:    (\  chloropteron), 

^A.  catus,  J.  &  G. 

fPimelodus  JJammondi  and  P.  notalus,  Abbott,  from  Ft.  Riky. 
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Catostomus  nig-ricanti,  Le  S.     (Hog   Molly.) — Osage   R.    (Wheeler). 

Erimyzon  sucetta,  Lac.     (Chub  Sucker.) — Kansas  R.  (Snow). 

Mlnytrema  meianops,  Raf.  (Striped  Sucker) — Osage  R.  (Wheeler), 
Neosho  R.  (Graham),  Mill  Creek. 

moxostoina  inacroiepidotum,  Lo  S.  (Red  Horse.) — Soldier  Creek — 
abundant — Shunganunga  Creek,  and  Silver  Lake,  Shawnee  Co.  Osage 
R.  (Wheeler),  Blue  R.  (Graham). 

Moxostoma  anreoium,  Le  S. — Kansas  R.  (Snow).  "Doubtfiilly  dis- 
tinct from  the  proceeding,"  (Gilbert  in  litt.) 

CYPRINID.E. 

Campostoina  anomalum,  Raf.*  (Stone  Roller.) — Kansas  R.  and  Shun- 
ganunga Creek  in  Shawnee  Co.,  Mill  Creek,  Wabaunsee  Co.,  and  near 
Ellis.      Wildcat  Creek,  (Graham). 

Ctarosomus  erythro^aster,  Raf.  (Red-bellied  Dace.) — ''The  lake  '  at 
Garden  City. 

Hybog-nathus  nuciiaiis,  Ag.f  (Silvery  Minnow.) — Kansas  R.,  Ward's 
Creek,  etc.,  in  Shawnee  Co.;  common.     Ft.  Riley  (Cope). 

Pimephales  promelas,  Raf.  (Black  head  Minnow.) — Kansas  R.  at 
Topeka,  and  smaller  streams  in  Shawnee,  Wabaunsee,  Ellis  and  Finney 
Cos.;  common.     Intergrades  with  confertus^  maculosus,  and  nigellus. 

Pimephales  notatns,  Raf.  (Bluiit-nosed  Minnow.) — Shunganunga  and 
Ward's  Creek. 

ETotropis  cleiiciosa,  Grd.J — Missouri  to  Rio  Grande  (Jordan). 

:N'otropls  iiiicisoniu$«,  Jord.     (Spawn  Eater.) — Wildcat  Creek  (Graham). 

Xotropis  Topeka,  Gilbert.  (Topeka  Minnow.) — Shunganunga  Creek, 
abundant.  A  few  specimens  of  the  types  of  this  species  were  collected  by 
the  writer  in  the  winter  of  1882-3,  in  Shunganunga  Creek.  Numerous 
specimens  have  since  been  collected  at  the  same  locality  by  Messrs.  Ralph 
McCampbell  and  Dana  McVicar.  It  has  also  been  sent  the  Survey  from 
Ellis  by  Dr.  Watson.     (See  Bull  I,  page  13,  and  ///,  page  98.) 

Xotropis  camurus,  Jord.  &  Meek. — Neosho  R.  (Graham). 

Xotropis  iiitrensis,  Grd.§ — Shunganunga  and  Ward's  Creek,  Shawnee 
Co.,  common. 

xotropis  lineoiata,  Ag. — Osage  River  (Agassiz)  to  Colorado  (Cope). 

XotropiH  Biiiins'siana,  Cope. — Missouri  R.  at  St.  Joseph  (Cope). 

NotropiN  zonatus,  Ag. — Osage  R.  (Agassiz)  to  the  North  Platte.  Prof. 
Gilbert  writes  that  it  was  taken  last  summer  by  himself  and  Mr.  Meek 
in  Sac  R.,  Niangua  R.,  and  the  Osage  fork  of  the  Gasconade  R..  Mo. 

Xotropls  meg:alop$i,  Raf.     (— -;  ]V.  cornutus^  Mitch.) — Creeks  in  Shaw- 

*C.  hippopa^  Cope,  Ft.  Riley. 

f //.  evansi^  placitus,  etc. 

XHyhopsia  Missurienais,  Cope,  Jide  Jordan. 

i|=  iris^  jugalis^  gibhosa^  pulchella^  Forbem,  etc. 


nee,  Wabaunsee,  and  Kilis  Cos. 

XotropiN  iiiyrripinniN.  (iilb.  (Black-fin  Minnow. ) —The  types  ut"  this 
species  were  found  by  the  writer  witli  those  of  ^V.  Tapvkn  in  the  winter 
of  1S82-H  in  Sliun<;anuu^a  Creek,  where  the  species  has  since  p.oved  to 
be  abundant.     (See  Bull.  /,  page  14.  and  7/7,  page  98). 

Notropis  dilectuM.  (tid. — Kansas  (Cope:  Alburnus  oligdApls.  fi<lr  .Jor- 
dan). 

Notropis  peri*obroniuH.  Cope. — St.  Josepll  (Cope). 

PhouarobiuK  inirabiiiN.  (Ird. — Ward's  and  Sliunganuuga  Creeks.  Ar- 
kansas R.  (Grd.),  Missouri  R.  (Cope:    Sarcidium  acopifi'nim). 

Rhiniohthys  inaxillosns.  Cope. — Ft.  Riley  (Cope). 

Hybop»ii!ii  bijyruttatti$«,  Kirt. — Mill  Creek,  Wabaunsee  Co.  Kt.  Riley 
( Cope  :   Cer.   cf/rlofis. ) 

Piatyjspobio  gracilis.  Rich. — Abundant  in  irrigating  ditches  at  Garden 
City.      Ft.  Riley  (F.  gnlonillns). 

STemotiins  atroinaeniatns,  Mitch.  (Chub.) — Sljunganunga  Cr.,  Shaw- 
nee Co.,  and  Mill  Creek,  Wabaunsee  Co.     Ft.  Riley  (Cope:   *S^.  pallidm.) 

«ila  afllinis.  Abbott. — Ft.  Riley  (Abbott). 

Cyprinus  Carpio.  L.  (Carp.) — Introduced  by  the  United  States  and 
State  Fish  Commissioners  and  now  raised  for  food  in  artificial  ponds  in  all 
parts  of  the  State. 

HYODONTID.*:. 

Hyodon  ter§:i!iiiis,  Le  S.     (Moon  Eye.) — Kansas  R.  at  Topeka. 

liyodon  alveoides,  Raf.  (=  alosoideSj  J.  &  G.) — Silver  Lake,  Shaw- 
nee Co.  This  is  the  Hyodori  terguus  of  Girard  (U.  S.  Pac.  R.  R.  Sur- 
vey) and  probably  of  Cope  (P.  P.  A.  N.  S.  '65);  but  at  the  time  when 
Cope's  record  V7as  made  tergwm  and  alveold^s  had  not  been  recognized  and 
characterized  as  distinct. 

CLUPEID^. 

cinpea  sapidissima,  Wilson.  (Shad.) — Introduced  into  most  of  the 
larger  streams  of  Kansas  in  1879  by  the  U.  S.  Fish  Commissioner,  and 
now  occasionally  taken  by  fishermen. 

DOROSOMATIDiE. 

Dorosoma  eepedianum,  Le  S.  (Gizzard  Shad.) — Abundant  in  Ward  s 
and  Shunganunga  Creeks,  Shawnee  Co. 

SALMONID^. 

Salmo  pnrpiiratas,  Pallas,  var.  stomias.  Cope.  (Western  BrOok  Trout.) 
— Under  the  name  of  Trutta  Lev-m  this  trout  is  recorded  by  C<»pe  from 
the  Kansas  R. 

PERCOPSID^E. 

Percopsis  Hanimondi,  Gill.  (=r?  guttatm.)  (Tfout  Perch.) — Kan- 
sas (Gill).  Further  material  will  probably  show  ffammondi  and  gutta- 
h(4t  to  be  identical;  but  we  are  not  yet  warranted  in  jvsserting them  to  be  so. 
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CYTRINODONTID^O. 

FnnduluH  (liaphanuH,  Lo  S.  (Spring  Miniiow.) — Taken  at  Neosho 
Falls  by  Col.  N.  S.  Goss  and  identified  by  Cope. 

Fnndnluiti  ZebrintiM,  J.  &  G.  (Zebra  Fish.) — Garden  City,  Ellis,  and 
in  the  "Breathing  Spring"  near  Belle  Meade,  Ford  Co.;  extremely  abund- 
ant at  the  locality  first  mentioned  in  a  meadow  brook  in  the  Arkansas 
"bottom."     (See also  Bvfl.  I,  p.  15.) 

ESOCID^. 

Esox  luciuM,  L.  (Pike.) — Introduced  by  State  Fish  Commissioner 
Gile,  and  specimens  reported  as  seen  recently  in  the  streams  stocked. 

ANGUILLIDiE. 

Anj^iiiiia  rostrata,  Le  S.     (Common    Eel.) — Kansjus   R.  at    Lawrence 

(Snow).     Also  reported  by  fishermen  as  not  uncommon  at  Topeka. 

GASTEROSTEID^. 

Ga««teroHteu)«  inconstant,  Kirt.  (:=r  micropiis.  Cope.) — Kansas  (Jor- 
dan and  Gilbert). 

OENTRARCHID^. 

Poniox.YN  annularis,  Raf.     (Crappie.) — Soldier  Creek,  Shawnee  Co. 

Pomoxys  sparoides,  Lac.     (Grass  Bass.) — Osage  R.  (Wheeler). 

Anibloplites  rupestris,  Raf.      (Rock  Bass.) — Kansas  R.  (Snow). 

L.epoiniK  cyaneiius,  Raf.  (Red  Eye.) — Ward's  Creek,  Shunganunga 
Creek,  Ford  Co.  "  Breathing"  Spring,  Garden  City. 

L.epoinis  nief^aiotis,  Raf. — Neosho  R.  branches  (Graham). 

liepomis  humiiis,  Grd.  (Red-spotted  Sunfish.) — Abundant  in  Shun- 
ganunga and  Ward's  Creek.     Ellis. 

L.epoinis  g'ibbosus,  L.  (Common  Eastern  Sunfish.) — Osage  R.  at  Ot- 
tawa (Wheeler). 

micropterus  saiinoides,  Lac.  (Large-mouthed  Black  Bass.) — Not 
abundant  nor  yet  so  rare  but  that  they  are  daily  caught,  in  the  season,  in 
Soldier  Creek,  Shawnee  Co.  This  (or  M.  dolomieu,  in  some  instances,  per- 
haps,) occurs  in  many  streams  of  Kansas,  including  the  Cimarron  River  iu 
the  southwest. 

PERCIDiE. 

Aniniocrypta  peiiucida,  Bd.     (Sand  Darter.) — Kansas  R.  (Graham). 

BoieoHonia  nifBrrum,  Raf.     (Johnny  Darter.) — Near  Ft.  Riley  (Cope). 

uipieHion  biennioideM,  Raf.  (Green-slded  Darter.) — Wildcat  Creek 
(Graham). 

HadropteruN  phoxocephaluM,  Nelson. — Kansas  (Jordan). 

HadropteruH  aspro,  Copo  &  Jord.  (Black-sided  Darter.) — This  species 
is  included  as  a  Kansas  fish  only  on  the  htrength    of  extralimital  evidence. 
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It  is  known  in  a  general  way  to  belong  to  the  entire  MisMOuri  River  Valley, 
and  doubtless,  therelore,  belongs  to  Kansas. 

KtiieoNtoma  vnrintuiii,  Kirt. — EIHs  and  Garden  City. 

EthooNtoiiiii  piinclulatuin,  Apr. — Osage   R.  (Agassiz). 

EtiieoNtonia  c'rnftiiii,  (iilb. — In  a  shallow  current  among  reeds,  (rarden 
City.     Apparently  not  abundant.     (For  description,  see  page  99). 

Peroa  Americana,  Schranck.  (Ringed  Perch.) — Introduced  by  State 
Fish  Commissioner  Uile,  who  reports  that  they  were  surviving  and  pros- 
pering at  last  accounts,  a  year  after  being  placed  in  the  streams  stocked. 

stizo$ite<iioii  vitroum,  Mitch.     (Wall-eyed  Pike.) — Soldier  Creek. 

i^tiKOMtediuii  i'anadense.  Smith.     (Sauger.) — Mill  Creek  (Graham), 

SERRANIDit:. 

RoccuM  chry<«op»«.  Raf.  (White  Ba.ss.) — Mill  Creek  in  Shawnee  Co. 
••Eureka  Lake"  (Graham). 

RoccuK  iiitcrruptiiN.  Gill.     (Yellow  Bass.) — Kausas  R.  (Snow). 

SCI^NIDvE. 

ApiodiiiotiiM  srrnnniens,  Rjif.     (Drum.) — Common  in  Kansas  R. 

GADIDiE. 

iiota  inacnioNa,  Le  S.  (Burbot.) — Prof.  Siiow  informs  me  that  there 
is  a  specimen  of  the  Burbot  in  the  cabinet  of  the  State  University  from 
the  Missouri  river  at  Wyandotte.  Dr.  Bean,  in  Science  News  for  Decem- 
ber 1878,  m  writing  of  the  distribution  of  the  Burbot,  alluded  to  the  same 
locality  as  the  most  southerly  known  for  the  species. 


Editorial  Notes. 

A  clerical  error  on  page  100  exactly  contradicts  the  sense  intended. 
On  that  page,  line  21,  for  latter,  read  former.  In  Bulletin  2  also,  on  page 
31,  for  Tertiary,  XQ2A  Niobrara. 

The  Alligator,  one  of  the  most  characteristic  species  of  the  Austrori- 
parian  fauna,  is  said  to  have  come  up  the  Arkansas  River  as  far  as 
Wichita.     It  is  doubtless  but  a  rare  strasgler  in  Kansas. 
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This  number  of  the  Bulletin  is  published  by  subscription,  and  a  consid- 
erable portion  of  its  cost  remains  to  be  defrayed.  We  shall  be  glad  to, 
receive  sums  of  one  to  five  dollars,  to  be  applied  on  this  unpaid  balance, 
from  any  who  are  interested  in  the  scientific  development  of  Kansas. 
Such  subscribers  will  be  termed  "Patrons  of  BuUetin  3,"  a  list  of  whom 
will  be  given  in  our  next  number. 


112 

The  first,  parrial  reports  on  Ortkoptera,  lirachnida,  Myriapoda  and 
Crustacea,  and  the  further  contribution  to  the  Ili/menomi/cefes,  which  we 
expected  to  be  able  to  present  at  this  time,  are  not  yet  ready,  and  must 
be  relegated  to  our  next  report  of  progress  in  Bulletin  4. 

Bulletin  1  (dated  September,  1884)  was  distributed  Sept.  8.  Bulletinji 
1  and  3  have  both  met  with  slight  and  unavoidable  delays,  which  could 
not  be  foreseen  at  the  printing  of  the  signatures  that  necessarily  bore  the 
dates.  Bulletin  2  was  distributed  (priority  distribution )  Feb.  15  ;  Bulle- 
tin 8,  pp.  85  to  100  inclusive,  April  4;  Bulletin  8,  pp.  101  to  112  inclu- 
sive, now  going  to  press,  will  be  distributed  May  2. 

In  our  article  "On  the  Geology  of  Southern  Kansas,'  the  red  clay  and 
subjacent  gypsum  deposits  are  described  as  having  resulted  from  the  dry- 
ing, or  partial  drying,  of  an  ocean-derived  salt  lake  whose  sole  outlet  Wcis 
evaporation,  and  the  progress  of  whose  desiccation  was  frequently  inter- 
rupted by  floods  from  tributaries.  Further  study  of  these  deposits  seems 
to  show  that,  while  the  body  of  water  from  which  they  were  laid  down 
had  practically  no  other  outlet  than  evaporation,  its  abscission  from  the 
ocean  was  not,  or  was  but  intermittently,  complete  ; — also  that  it  had  a 
wide  extension  southward  in  Indian  Territory,  where  its  gypsum  deposit 
reaches  {Jide  J.  C.  Cooper)  a  thickness  of  fifty  feet.  The  (xypsuni  Hills 
seem  (see  Kannaa  City  Review  of  Science  and  Industry,  May,)  to  be  a 
remnant  of  the  Llano  Estacado. 
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Washburn  College,  Topeka,  Kas.,  ) 
October  18,  1885.      j 

To  the  Board  of  Trustees  of  Washburn    College: 

Hereby  introduced,  to  be  printed  and  distributed  within  the  present 

month,  and  at  the  same  time  submitted  for  your  approval,  is  the  Fourth 

Report  of  Progress  of  the  Washburn  College  Biological  Survey  of  Kansas ; 

in  submitting  which,  I  am 

Very  respectfully  yours, 

F.  W.  Cragin, 

In  charge  of  the  Survey. 


*  We  occupy  this  entire  number  of  the  Bulletin  with  the  current  Report  of  the 
Washburn  Biologicj^  Survey. — [Editor],    - 
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Third  Contribution  to  the  Knowledge  of  Kansas  Mosses. 
By  Eugene  a.  Rati. 

The  mosses  herewith  reported  have  been  contributed  to  the  Washburn 
Biological  Survey,  in  the  main  from  nearly  extreme  northeastern  and  foflth- 
^j^  A^/stern  portions  of  the  State ;    tlie  Labette  Co.  specimens  having  been 
/  collected  about  Oswego,  and  those  from  Brown  Co.  near  Netawaka. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

Fissidens  osmandioides,  Hedw. — Brown  Co. ;  collected  for  the  Survey 
by  Miss  Mara  Becker. 

Dlcrannm  seoparium,  Hedw. — Labette  Co. ;  collected  for  the  Survey 
by  Dr.  W.  S.  Newlon. 

Webera  albicans,  (Wahl.)  Schimp. — Brown  Co. ;  collected  by  Miss  Becker. 

Brynm  bimum,  Schreb. — Topeka,  growing  in  the  south  side  of  a  well ; 
collected  by  Prof.  F.  W.  Cragin. 

Bartramia  pomiformis,  Hedw. — Labette  Co.  (Dr.  Newlon). 

Hypnum  (Enrhynchium)  strig^osnm,  Hofifm. — Wabaunsee  Co..  Decem- 
ber; from  Mr.  S.  A.  Baldwin. 

Hypnnm  (Amblysteg-lum)  riparium,  Linn. — Brown  Co.  (Miss  Becker). 

Hypnum  (Campylinm)  chrysophyllum,  Brid. — Labette  Co.  (  Dr.  New- 
Ion). 

B.— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

Physcomitriam  pyrlforme,  Brid. — Brown  Co.  (  Miss  Becker),  Labette 
Co.  (Dr.  Newlon). 

Barbula  nngrulcnlata,  Hedw, — Brown  Co.  (  Miss  Becker). 

Funaria  hyg^rometrica,  Hedw. — Labette  Co.  (  Dr.  Newlon). 

Atrlchnm  ang-ustatnm,  Brid. — Male  plants,  —  in  fruit  also, — Labette 
Co.  (Dr.  Newlon). 

Mninm  cnspidatnm,  Hedw. — Wabaunsee  Co.,  December  (S.  A.  Bald- 
win), and  Brown  Co.  (  Miss  Becker). 

Ttaelia  aspreiia,  (Schimp.)  Sull. — Brown  Co.  (  Miss  Becker). 

lieskea  polycarpa,  Ehrh. — Brown  Co.  (  Miss  Becker). 

Anomodon  obtusifolius,  Br.  Eu. — Brown  Co.  (  Miss  Becker). 

Cyllndrothecium  sedutrix,  (Hedw.)  Br.  Eu. — Brown  Co.  (  Miss  Becker). 

Hypnum  (Brachythecium)  Isetum,  Brid. — Wabaunsee  Co.,  December 
(S.  A.  Baldwin),  and  Labette  Co.  (Dr.  Newlon). 

Hypnum  (Brachythecium)  acuminatum,  Beauv. — Brown  Co.  (Miss 
Becker). 

Hypnum  (Rhynchostef^ium)  serriiiatum,  Hedw. — Wabaunsee  Co.,  De- 
cember (S.  A.  Baldwin). 

Hypnum  (Amblystegrium)  serpens,  L.,  var. — Brown  Coi  (  Miss  Becker). 

Hypnum  (Campylium)  hispidulum,  Brid. — Browu  Co.  (Miss  Becker). 
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Contributions  to  a  Knowledge  of  the  Fresh-water  Mollusca  of 
Kansas.— IV, 

(Constituting  the  Fourth  Report  of  Progress  of  the  Washburn  College  Biological 
Survey  of  Kansas  in  the  department  of  Fresh-water  Mollusks.) 

By  R.  Ellsworth  Call. 

In  this  contribution  there  are  added  to  those  already  enumerated  two 
genera — Piddium  and  Ancylns  —  and  twelve  species.  Three  species  whose 
names  were  previously  given  with  doubt  are  now  for  the  first  time  posi- 
tively recorded  from  Kansas.  Some  of  the  new  forms  occur  abundantly, 
as  is  indicated  by  the  numbers  submitted.  The  discovery  of  Unto pustvlatus 
in  the  Verdigris  River  places  this  species  far  to  the  westward  of  any  hith- 
erto recorded  locality — Davenport,  Iowa,  being  the  most  western  station 
known  hitherto.  The  minute  corbiculid  genus,  PisicHum,  also  occurs  for 
the  first  time  in  the  Survey  collections,  but  is  represented  by  few  individuals 
of  the  species  ahditum.  The  curious  limnaeid  genus  Ancylus  has  also  ap- 
peared, and  may  be  expected  to  occur  in  not  inconsiderable  numbers  when 
proper  search  is  instituted. 

AH  portions  of  the  State  do  not  appear  to  be  equally  favorable  to  either 
the  development  or  the  maintenance  of  molluscan  life.  In  notes  accom- 
panying several  parcels  from  south -central  Kansas,  Prof.  Cragin  mentions 
certain  features  of  a  geologic  character  which  the  field  conchologist  always 
recognizes  as  inimical  to  the  development  of  the  objects  of  his  search.  Of 
Barber  Co.,  he  remarks  as  follows  :  "  I  found  shells  very  scarce.  The  trib- 
utaries of  the  Medicine  River  from  the  north  have  few  shells,  except  in 
the  headwaters.  Most  of  the  tributary  streams  on  the  south  side  seem  to 
be  entirely  destitute  of  bivalves."  It  appears,  from  the  notes  submitted 
by  him,  that  the  country  is  largely  of  a  sandy  and  clayey  formation,  and 
that  limestone  is  absent  almost  totally,  except  in  the  form  of  the  sulphate 
— i.  e.,  gypsum.  In  Barber  and  Harper  counties  the  streams  have  a  simi- 
lar bed  of  sand,  with  the  addition  of  considerable  quantities  of  iron,  prob- 
ably in  the  form  of  the  sesquioxide.  Where  either  iron  or  gypsum  occurs 
in  some  abundance,  experience  has  demonstrated  that  shell-life  is  reduced 
to  a  minimum.  It  is  highly  desirable  that  such  notes  as  these  should  ac- 
company all  collections,  together  with  some  statements  as  to  the  nature  of 
the  bed  where  mollusks  occur  either  abundantly  or  sparingly.  Studies  of 
this  sort  are  of  inestimable  value  from  a  biologic  standpoint,  and  by  too 
many  students  are  utterly  neglected.  It  is  important,  too,  to  observe  care- 
fully the  conditions  of  springs  in  which  mollusks  occur.  But  few  obser- 
vations of  this  character  are  on  record ;  yet  many  chalybeate,  saline  and 
sulphuretted  springs  contain  mollusks,  and  these  always  in  number  or  in 
size  showing  the  biologic  effects  of  the  station. 

In  this  place  only  the  usual  record  of  species  will  now  be  made.  Some 
considerations  on  geographic  distribution  and  synonymy  have  been  included, 
but  full  discussion  of  these  questions  must  await  returns  from  all  portions 
of  the  State,  and  receive  proper  treatment  in  a  final  report. 
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A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

LAMELLIBRANCHIATA. 

FamUy  UNIONIDiE. 

Genvs  UNIO. 

Unto  asperrimns.  Lea. — Verdigris  River  at  Coffeyville  (Snow);*  Mill 
Creek,  Wabaunsee  Co.,  and  Soldier  Creek,  Shawnee  Co.  (Quintard). 

This  form  and  U.  lachrymosus^  Lea,  are  probably  synonymous.  A 
closely  related  form  is  U.  fragosus^  Con.,  also  of  nearly  the  same  geo- 
graphic distribution.  The  largest  and  finest  specimens  the  reporter  has 
ever  seen  are  those  from  near  Wichita,  collected  by  Mr.  J.  R.  Mead,  and 
reported  under  the  name  of  U.  lachrymosus^  which  see. 

iJnio  pieniis.  Lea. — Verdigris  River  (Snow). 

Unio  piistuiatus.  Lea. —  Verdigris  River  at  Coffeyville  (Snow). 

This  form  is  a  member  of  the  pustulosus  group,  and  was  described  from 
the  Ohio  River  in  the  vicinity  of  Cincinnati.  It  is  readily  distinguished 
from  its  near  relative — in  the  group  as  well  as  by  name, —  U.  pustulosus^ 
Lea,  by  its  much  less  numerous  but  larger  pustules,  arranged  in  two  di- 
verging series  from  \imbones  to  margin.  In  this  respect  it  differs  materi- 
ally from  pustulosus,  which  has  smaller  pustules  generally  distribatsd  over 
the  whole  disk  but  most  numerous  on  the  posterior  half.  In  the  details 
of  the  hinge  teeth  and  adductor  cicatrices  they  also  present  differences, 
Pustulatus  ranges  from  New  York  to  Kansas,  but  is  nowhere  abundant, 
though  formerly  common  in  the  vicinity  of  Cincinnati. 

Germs  anodonta. 

Anodonta  edentnlata.  Lea. —  Soldier  Creek.  Shawnee  Co.  (Quintard). 
See  under  A.  arkansensis,  p.  122. 

Anodonta  imbecillis.  Say. — Verdigris  River  at  Coffeyville  (Snow); 
Little  Arkansas  River  at  Wichita  (Mead). 

Ic  is  not  difficult  to  distinguish  this  Anodonta  from  all  others  of  the 
genus  by  its  brilliant  green  epidermis,  the  small  but  beautifully  undulate 
umbones,  and  its  exceedingly  fragile  shell.  In  geographical  distribution  it 
rivals  the  range  of  all  other  ibrms,  extending  from  Canada  to  Kansas;  to 
Texas  ;  to  Georgia;  to  New  England. 

CORBICULID^. 
Genus  sPHiERiUM. 
Spheerium  partnmeium.  Say. —  Cedar  Creek,  Mt.  Ida  (Snow);  brook 

*  The  courtesy  of  Prof.  F.  H.  Snow,  of  the  Kansas  State  University,  has  al- 
lowed the  use  of  the  collections  contained  in  that  institution.  T!iese  are  credited 
above  under  his  name.  They  were  all  collected  by  Mr.  E.  P.  Wesst,  and  liave  been 
of  great  use  in  helping  to  understand  the  nature  of  the  shell  life  of  southeastern 
Kansas  To  Mr.  J.  B.  Quintard  and  to  Mr.  J.  R.  Mead,  the  Survey  is  also  in- 
debted for  numerous  examf)les  of  some  very  fine  Unionidse^  all  of  which  aie  cred- 
ited above.  Others  who  contributed  largely  to  the  material  embraced  in  preceding 
contributions  were  prevented  from  doing  much  work  in  this  department  during 
the  past  summer  by  the  unusually  high  water  that  has  prevailed  in,  the  rivers  of 
southern  Kansas,— R.  E.  C. 
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in  Silver  Lake  township,  Shawnee  Co.  (Quiniard);  western  Barber  Co. 
(Cragin);  Oswego  (Dr.  Newlor). 

This  species  is  now  reported  tor  the  first  time  from  Kansas,  and  appears 
to  occur  not  uncomuioniy.  It  is  readily  distinguished  from  the  very 
abundant  Sphxrimn  striatinum,  Lam.,  by  the  absence  of  striation  and 
greater  fragility.     It  has  nowliere  occurred  abundantly. 

Spliterlnm  stamlnenm,  Conrad. — Elm  Creek,  Barber  Co.  ( Cragin) ; 
Ka!isas  River,  at  Topeka  (Quintard). 

This  very  beautiful  shell  is  of  rather  rare  occurrence,  and  does  not  ap- 
pear to  be  generally  distributed  geograpliically.  Its  globose  or  obese  ap- 
pearance, dark  epidermis  with  fine  striae,  light  straw-colored  ventral  mar- 
gins, and  smooth  beaks,  will  serve  to  distinguish  it  from  other  forms 
reported  hitherto. 

Genus  PISIDIUM. 

Pisiciitim  abditam,  Haldeman. — Wabaunsee  Co.  (  Miss  Lillian  A.  Bald- 
win). 

These  minute  bivalves  —  the  smallest  genus  represented  in  American 
waters,  are  now  first  reported  from  Kansas.  They  are  easily  distinguished 
from  young  Sphseria  by  the  position  of  the  beaks,  which  are  in  Sphstrium 
nearly  or  quite  central,  while  in  Pisidium  they  are  prominently  inclined 
anteriorly,  and  are  entirely  forward  of  a  line  drawn  from  the  hinge  to  the 
ventral  margin.  At  least  one  other  species  of  this  genus  may  be  expected 
to  yet  occur  in  the  collections  which  are  to  be  carefully  made  the  coming 
summer. 

It  may  not  be  out  of  place  to  suggest,  at  this  point,  that  these  minute 
shells,  and  others  of  the  minute  gasteropods,  Anmicola,  Somatogyrus,  and 
the  like,  should  be  sought  by  scraping  the  muddy  banks  of  streams  or  the 
surface  of  muddy  submerged  bars.  The  mud,  and  whatever  material  it 
may  contain,  should  be  careluUy  sifted,  using  a  fine  flour  sieve,  and  shak- 
ing it  gently  to  and  fro  under  tiie  water.  The  shells  may  be  assorted  at 
the  leisure  of  the  collector.  In  this  manner  a  thorough  examination  may 
be  made,  and,  when  a  favorable  locality  is  found,  large  quantities  may  be 
taken  in  a  comparatively  brief  time.  These  small  forms  should  always  be 
thrown  into  alcohol  for  a  day  or  two  and  then  dried.  They  may  be  cleaned 
by  shaking  in  a  test-tube  with  sand  and  water. 

GASTEROPODA. 

RISSOIDiE. 
Genus  AMNICOLA. 

Amnlcola  cinclnnatiensls,  Anthony. — Vesser  Creek,  Shawnee  Co.  (Quin- 
tard); a  small  creek  near  Wabaunsee  (Miss  Lillian  A.  Baldwin). 

Two  species  have  been  contributed  by  Miss  Baldwin,  both  from  the 
same  locality.  The  second  of  these  species  was  reported  under  the  name 
ot^  Amnicola  Umosa,  Say,  in  the  second  of  these  contributions.  It  is  a 
somewhat  globose  and  short  form,  differing  very  greatly  in  this  particular 
from  the  species  here  catalogued  for  the  first  time.  A.  cincinnatiensis  is 
the  largest  species  of  the  genus,  and  has  probably  the  widest  range.    Speci- 
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mens  are  before  the  writer  from  Albany,  New  York,  San  Antonio,  Texad, 
Salt  Lake  City,  Utah,  (quaternary  fossils),  Des  Moines,  Iowa,  and  over 
thirty  intermediate  localities.  The  species  is  a  remarkably  constant  one, 
and  the  easiest  to  determine  of  any  of  the  group. 

Amnlcoia  porata.  Say. —  Cross  Creek,  Jackson  Co.  (Quintard),  a  small 
creek  near  Wabaunsee  ( Miss  Baldwin). 

This  form  and  the  preceding  are  nearly  co-equal  in  geographic  distribu- 
tion. It  is  quite  readily  distinguished  from  the  preceding  by  its  propor- 
tionately larger  body-whorl,  shorter  spire,  and  less  number  of  whorlF.  It 
appears  to  be  more  abundant  than  Amnicola  cincinnatiensis. 

LIMNiEID^. 
Genus  LIMNOPHYSA. 
liimnopiiysa  bulimoldes.  Lea. — Marshy  draws,  Belle  Meade,  Ford  Co. 
(Cragin). 

The  specimens  submitted,  twenty-two  in  all,  are  enough  to  settle  any 
doubt  which  may  arise  as  to  the  validity  of  the  determination.  In  appear- 
ance, size,  and  all  characteristic  markings,  they  agree  almost  perfectly  with 
specimens  of  Lea's  L.  hulimoides^  received  from  Oregon,  and  also  with 
specimens  personally  collected  in  northwestern  Nevada  in  1883.  Binney, 
in  Smithsonian  Miscellaneous  Collections,  No.  143,  page  56,  figures  a  form 
from  Grindstone  Creek  which  not  only  resembles  L.  hulimoides  but  is  also 
our  shell.  If  found  away  from  the  water  or  draws,  it  is  quite  likely  that 
many  collectors  would  imagine  they  had  happened  upon  a  new  Bulmius, 
so  closely  does  it  resemble  that  genus.  In  the  reference  to  Mr.  Binney 's 
figure  only  the  first  and  last  —  the  two  smaller  —  of  the  four  figures  are 
indicated  as  probably  new,  and  as  being  examples  of  this  form.  There  is 
no  tendency  whatever  to  malleation,  a  feature  rarely  wanting  in  L.  catas- 
copium.  There  is  no  other  known  American  Limnophysa  with  wrich  it 
is  at  all  comparable.  The  shell  is  perfectly  smooth,  with  bright,  shining 
epidermis. 

i^imnopbysa  caperata.  Say. — Elm  Creek,  Barber  Co.  (Cragin). 

This  species  was  originally  described  from  Indiana.  Its  range  is  very 
great,  from  Massachusetts  and  Rhode  Island  to  Hudson's  Bay,  and  west 
to  Utah.  In  some  portions  of  Iowa  and  Illinois  it  is  very  abundant  and 
attains  a  great  degree  of  perfection. 

liimnophysa  desidiosa.  Say. —  Silver  Lake,  Shawnee  Co.  (Quintard). 

Mr.  Quintard  has  submitted  a  number  of  very  fine  examples  of  this 
species  from  the  locality  named.  It  is  usually  an  abundant  shell,  and 
ranges  throughout  the  whole  of  the  United  States,  and  northwest  into  the 
British  Possessions.  It  is,  in  habit,  quite  similar  to  L.  humilis,  Say.  be- 
fore reported. 

Genus   ANCYLUS. 

Ancyius  rivuiaris.  Say. —  On  inner  surface  of  valves  of  dead  Anodonta 
grandia,  in  tributary  to  Soldier  Creek,  Silver  Lake  Township,  Shawnee 
Co.  (Quintard);  Cedar  Creek,  Mt.  Ida  (Snow),  discovered  in  same  situa- 
tion. 

One  specimen  of  this  form  was  found,  accidentally,  while  examining  the 
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Viiiomdse  sabmitted  by  Prof.  Snow.  It  was  subsequently  lost.  In  a  later 
coiisiijument  of  shells,  trotu  Mr.  Qiiiiitard,  there  were  included  a  number  of 
examples  of  this  iuteresting  limiiaeid,  all  but  two  beinjj;  immature.  Care- 
ful search  upon  submerged  sticks,  leaves,  stones,  bark,  and  especially/  dead 
bivalves,  will  no  doubt  bring  to  light  abundant  specimens'.  This  species 
forms  one  of  a  group  of  univalve  nioUusks  concerning  which  —  at  least  so 
of  American  forms  —  little  satisfactory  information  can  be  given.  In  Proc. 
Phila.  Acad.  Nat.  Sci.  for  1883,  pp.  214-240  and  plate  X,  Dr.  Benj.  Sharp 
has  done  for  certain  European  forms*  a  work  which  is  urgently  needed  for 
our  own.  If  Kansas  collectors  will  collect,  in  alcohol,  some  of  these  mol- 
lusks,  a  beginning  may  be  made. 

B.— NEW  LOCALITTES  FOR  SPECIES  PREVIOUSLY  REPORTED. 
LAMELLIBRANCHIATA. 

Famili/  UNIONID.E. 
Genus  UNIO. 

iJnio  aiatns.  Say. — Marais  des  Cygnes  Riyer  at  Malvern  (  Snow). 

Unio  anodontoides.  Lea. — Verdigris  River  at  Coffey ville  (Snow); 
small  stream  at  Wellington  (Snow);  Marais  des  Cygnes  River,  Chippewa 
Hills,  Indian  Reservation  (Snow);  Elk  River  at  Howard  (Snow);  White- 
water River  (Mead);  Cowskin  Creek  (Mead);  Little  Arkansas  River 
near  Wichita  (Mead);  Soldier  Creek,  Shawnee  Co.  (Quintard). 

From  these  data  it  will  be  seen  that  this  form  is  probably  of  general  dis- 
tribution throughout  the  State.  It  is  one  of  the  most  widely  distributed 
forms  of  the  eastern  United  States,  ranging  from  New  York  to  Georgia, 
to  Texas,  to  Michigan.     It  is  also  the  least  variable  of  the  Uniones, 

Unio  camptodon.  Say. — Lake  Thayer,  and  Mumm's  Creek,  Thayer 
(Snow);  in  a  tributary  to  Soldier  Creek,  Shawnee  Co.  (Quintard);  Cow- 
skin  Creek  (Mead),  and  Turkey  Creek,  Barber  Co.  (Cragin). 

The  examples  of  this  form  which  have  been  seen  are  not  numerous,  but 
the  species  is  probably  quite  generally  distributed  in  the  eastern  and  south- 
ern portions  of  the  State.  It  is  known  from  Ohio  under  the  name  of  U. 
sayii^  Ward,  and  from  tne  southern  States  as  U.  declivu.  Say,  and  U.  man- 
uhius  Gould.  It  is  remarkably  constant  in  its  characteristics  when  its 
wide  distribution  is  considered. 

Unio  coccineus,  Hildreth.— Verdigris  River  at  Coffeyville,  and  Spring 
River  at  Baxter  Springs  (Show). 

This  form  has  proven  to  be  of  somewhat  rare  occurrence  within  the 
limits  of  Kansas.  It  is  generally  abundantly  distributed  throughout  the 
Mississippi  Valley. 

Unio  cornatus,  Barnes. — Mill  Creek,  Wabaunsee  Co.  (Quintard). 

Unio  cyiindricus.  Say. — Neosho  River  (  Dr.  Newlon)  ;  Spring  River, 
Baxter  Springs  (  Snow). 

One  entire  shell  and  two  odd  valves  are  all  that  have  been  hitherto  sub- 
mitted by  the  Survey.     It  ought  to  be  found,  not  uncommonly,  on  gravel 

^AncylusfluviatiUs,  Muell.,  and  Ancylus  lacustris,  Geof. 
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beds;  for  it  usually  occurs  abundantly  in  such  situations  when  found  at 
all.  The  finest  and  larirest  examples  of  this  remarkably  beautiful  Unio 
come  from  the  Cumberland  River,  Tennessee. 

Ilnlo  ebenns.  Lea. — Neosho  River  at  Burlington  (  Snow). 
iJnlo  eiegrans.  Lea. —  Spring  River.  Baxter  Springs,  and  Prairie  Creek, 
Jefferson  Co.  (Snow);   Whitewater  River  (Mead). 

Vnio  frag:osus,  Conrad. — Neoslio  River  at  Burlington  (Snow);  White- 
water River  in  Butler  Co.  (Mead). 

This  form  is  a  member  of  a  small  group  which  is  typified  by  Unio  as- 
perrimus,  Lea.  It  often  attains  a  great  size  —  larger,  far,  than  that  reached 
by  any  other  member  of  the  group. 

iJnio  g-ibbosus,  Barnes. —  Ottawa  Creek  at  Garnett,  Marais  des  Cygnes 
River  at  Malvern,  and  Spring  River  at  Baxter  Springs  (Snow). 

Unio  grraciiis,  Barnes. — Verdigris  River  at  Coffeyville  (Snovr);  Little 
Arkansas  River  near  Wichita  (  Mead  ). 

This  form  is  very  abundant  and  attains  a  high  degree  of  perfection  in 
the  last-named  locality. 

Unio  lachrymosus.  Lea. — Prairie  Creek.  Jefferson  Co.  (Snow);  Cow- 
skin  Creek  and  Little  and  Big  Arkansas  Rivers,  near  Wichita  (Mead). 

Vnio  isevissimus.  Lea. —  Silver  Lake,  Shawnee  Co.  (Quintard  ) ;  Little 
Arkansas  River  near  Wichita  (Mead). 

This,  one  of  the  alate  Unione^,  is  distributed  from  New  York  to  Texas. 
It  appears  to  be  generally  distributed  throughout  Kansas,  but  is  of  some- 
what rare  occurrence. 

Unio  ligramentinus,  Lamarck. — Spring  River  at  Baxter  Springs  (Snow) ; 
Neosho  River  (Dr.  Newlon). 

This  form  is  often  confounded  with  the  following,  from  which,  however, 
it  is  very  distinct.  The  character  of  the  iimbonal  undulations,  the  heavier 
cardinal  and  lateral  teeth,  tendency  to  pink  color  of  nacre,  and  generally 
more  numerous  green  rays  will  serve  to  distinguish  it  from  Lamarck's  other 
species.     It  is  not  so  widely  distributed  as  the  next  species. 

Unio  luteoius,  Lamarck. — Marais  des  Cygnes  river,  creek  at  Moline,  Ot- 
tawa Creek  at  Grarnett,  Elk  River  at  Howard  (all  Snow)  ;  Soldier  Creek, 
Shawnee  Co.  (Quintard). 

This  is  probably  the  most  widely  distributed  Unio  in  North  America. 
It  is  also  exceedingly  variable.  Various  forms  have  been  described  under 
the  names  of  U.  siliquoidcs,  Barnes,  U  hi/dianus,  Lea,  and  U  disfans,  An- 
thony. 

Unio  metanovrus,  Rafinesque. — Spring  River,  Baxter  Springs  (Snow). 
Unio  Occident,  Lea. — Verdigris  Biver  at  Coffeyville,  Murais  des  Cygnes 
River  at  Malvern,  Spring  River  at  Baxter  Springs  (Snow)  ;  Mill  Creek, 
Wabaunsee  Co.,  and  St>ldier  Creek,  Shawnee  Co.  (Quintard)  ;   Whitewater 
River,  near  Towanda,  Butler  Co.  (Mead). 

This  form  is  properly  a  synonym  of  Unto  ventricosus,  Barnes,  under 
which  name  it  is  usually  known  to  collectors. 

Unio  parvus,  Barnes. — Canal  at  Hutchinson,  and  Turkey  Creek,  Barber 
Co.  (Cragin) ;  Ellis  (Dr.  Watson). 


121 

This  form  typifies  a  group  whicli  nutnbers  among  its  members  some  of 
the  smallest  species  of  the  genus.  It  does  not  appear  to  be  abundant  in 
the  State,  though  it  will  probably  be  found  more  commonly,  if  sought  along 
the  muddy  banks  of  deep  streams. 

I'nio  petrinus,  Gould. — Mill  Creek,  Wabaunsee  Co.  (Quintard) ;  Cow- 
skin  Creek  and  Little  Arkansas  River,  near  Wichita  (Mead). 

In  Contribution  Number  III  this  Unio  was  listed  with  a  mark  of  doubt. 
Further  specimens  have  been  received  from  the  above  localities,  and  there 
is  no  longer  doubt  but  that  the  form  is  true  petrhum.  The  specimens  ob- 
served place  the  species  in  the  group  of  Unio  pustulufus.  Lea,  though  non- 
pustulate  usually.  Two  of  the  specimens  now  in  the  cabinet  of  the  reporter 
show  an  occasional  pustule,  though  in  all  other  respects  there  is  a  most 
accurate  agreement  with  Gould's  description.  The  species  has  never  been 
figured. 

Unio  pbaseoius,  Hildreth. — Spring  River,  Baxter  Springs  (Snow). 

The  soft  parts  of  this  species  are  well  figured  in  Jour.  Phila.  Acad.  Nat. 
Sci.,  Vol.  IV,  2d  Series,  pi.  29,  fig.  101.  The  species  hais  a  rather  large 
synonymy. 

Vnio  piicatus,  Le  Sueur. — Neosho  River  near  Burlington,  Ottawa  Creek 
at  Garnett,  and  Verdigris  River  at  Coffey ville  (Snow)  ;  Whitewater  River 
near  Towanda  (Mead). 

Another  undulate  Unio.  but  much  flatter,  with  plications  much  less  ob- 
lique, more  numerous  and  generally  distributed  over  the  major  portion  of 
the  valves,  is  often  confounded  with  this  species.  They  do  not,  as  some 
collectors  appear  to  have  imagined,  grade  each  into  the  other,  when  num- 
erous specimens  of  each,  of  all  ages,  are  examined.  The  related  Unio  in- 
dicated, U  undulafus,  is  more  widely  distributed  than  this  form,  and  attains, 
in  the  Cumberland  and  Duck  Rivers,  Tennessee,  its  maximum  size.  While 
members  of  the  same  group,  these  forms  nevertheless  should  be  held  as 
quite  distinct. 

Unio  purpnratus,  Lamarck. — Kansas  River  at  Topeka  (Cragin)  ;  Ver- 
digris River  at  Coffeyville,  and  Spring  River  at  Baxter  Springs  (Snow) ; 
Whitewater  River  near  Towanda,  Cowskin  Creek  and  Little  Arkansas  River, 
near  Wichita  (Mead)  ;  Neosho  River  (Newlon). 

Unio  j^urpuratus  is  of  quite  general  occurrence  in  all  parts  of  Kansas 
yet  explored,  which  are  favorable  to  Uniones.  Mr.  Mead  has  contributed 
some  of  the  largest  and  finest  specimens  and  in  the  greatest  numbers  from 
the  Little  Arkansas  at  Wichita.  These  specimens  further  contribute  ad- 
ditional data  to  the  synonymy  of  this  genus  in  that  some  of  the  larger 
Kansas  specimens  grade  into  almost  or  quite  typical  forms  of  Unio  cohtra- 
doensis,  Lea,  from  Texas.  The  facts  all  seem  to  make  necessary  this  dis- 
position of  the  last-named  Unio.     U  ater  is  also  a  synonym. 

Unio  pnstaiosns.  Lea. — Verdigris  River  at  Coffeyville,  Maraisdes  Cygnes 
near  Malvern,  and  Spring  River  at  Baxter  Springs  (Snow). 

A  Unio  which  is  generally  distributed,  under  various  names,  from  New 
York  to  Texas,  and  northward  to  Minnesota  and  Wisconsin.  It  is  the  type 
of  an  extensive  group  aftbrding  a  most  fruitful  and  instructive  synonymy. 

rnio  rectus,  Lamarck. — Cow  Creek,  Hutchinson,  Verdigris  River  at 
Coffeyville,  Solomon  River,  and  Spring  River  at  Baxter  Springs  (Snow). 
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tJnio  rubigrinosuts.  Lea. — Marais  des  Cygnes  River,  and  Ottawa  Creek 
at  Ganiett  (Suow). 

Unio  snbrostratns.  Say. — Ellis  (VVatson)  ;  Soldier  Creek,  Silver  Lake 
township  (Quintard) :  Little  Arkansas  River  near  Wichita  (Mead) ; 
Mumm's  Creek,  Elk  Creek  and  Lake  Thayer,  Thayer,  Cedar  Creek  at  Mt. 
Ida,  creek  at  Moline,  Marais  des  Cygnas  River  at  Malvern,  and  Ottawa 
Creek  at  Grarnett  (Snow). 

This  name  will  include,  also,  those  specimens  which  appear  in  the  Sur- 
vey's and  State  University's  collections  under  the  name  of  tliiio  fopekaensis, 
Lea.  See  Contributions  to  a  Knowledge  of  Kansas  Mollusca,  No.  III.  It 
will  be  seen  from  these  localities  that  this  species  is  probably  found  in  all 
parts  of  the  State. 

Unto  tubercniatus,  Barnes. — Whitewater  River  at  Towanda  (Mead) ; 
Verdigris  River  at  Cuffeyville  (Snow). 

linio  unduiatus,  Barnes. — Neosho  River  (Newlon) ;  Mission  Creek, 
Shawnee  Co.  (Quintard) ;  Cowskin  Creek  (Mead);  the  following  localities 
are  all  certified  by  material  in  the  Snow  collection  :  Deer  Creek,  Lawrence; 
Walnut  Creek,  El  Dorado  ;  Cedar  Creek,  Mt.  Ida ;  Marais  des  Cygnes 
River  at  Malvern  ;  Elk  River  at  Howard  ;  Verdigris  River  at  Coffeyville, 
and  Spring  River  at  Baxter  Springs. 

A  very  common,  usually  abundant  form,  often  confounded  with  U.  pli- 
catiis,  which  see. 

Genus  margaritana. 

Margraritana  compiauata,  Barnes. — Soldier  Creek  and  Silver  Lake, 
Shawnee  Co.  (Quintard) ;  Neosho  River  (Newlon);  Cowskin  Creek  and 
Little  Arkansas  River  at  Wichita  (Mead). 

Ranges  from  Lake  Winnepeg  to  New  York,  to  Texas,  and  Kansas.  This 
is  the  only  symphynote  or  alate  form  in  the  genus,  and  is  readily  distin- 
guished by  this  character. 

Genus   ANODONTA. 

Anodonta  arkansensls.  Lea. — Ottawa  Creek  at  Grarnett;  Ninnescah 
River  at  Ren(»  (Piatt  and  O'Hara);  Whitewater  River  at  Towanda,  and 
Little  Arkansas  River  at  Wichita  (Mead). 

This  species  is  a  member  of  the  group  typified  by  Anodonta  edentula, 
Lea,  from  which  ic  is  certainly  not  specitic;dly  distinct.  It  is  described  and 
figured  in  Vol.  X,  2d  Series,  Trans.  Am.  Phil.  Soc,  pi.  IX,  fig.  56.  The 
specimens  contributed  by  Mr.  Mead  are  from  near  the  typical  locality, — 
"  the  Little  Arkansas,  where  the  road  to  Santa  Fe  crosses  it." 

Anodonta  beaiii.  Lea. — Little  Arkansas  River  at  Wichita,  and  Cowskin 
Creek  (Mead). 

The  southernmost  known  range  of  this  shell  is  central  Texas,  where  it 
was  originally  collected.  It  groups  in  that  extensive  natural  series  which 
may  be  headed  by  Ano.  grandis,  Say,  and  is  close  to  certain  forms  of  Ano. 
plana  and  Ano.  opaca.  The  succeeding  form  is  a  member  of  the  same 
group,  and  ofters,  in  some  Kansas  specimens,  so  close  resemblance  to  many 
forms  of  Ano.  heala  as  to  make  specific  identity  questionable. 

Anodonta  danieisii.  Lea. — Elk  Creek,  Tliayer,  and  Marais  des  Cygnes 
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River  at  Malvern  (Snow)  ;  Smoky  Hill  River  at  Wallace  (Col.  N.  S.  Goss)  ; 
Ellis  (Watson);  Turkey  Creek,  Barber  Co.  (Cragiu). 

This  shell  originally  came  from  a  point  near  Topeka.  See  the  preceding 
species. 

Anodonta  {crandis.  Say. — Veidigris  River  at  Coffeyville  and  creek  at 
Moline  (Snow) ;  Cowskin  Creek  and  Little  Arkansas  River  near  Wichita 
(Mead). 

A  full  discussion  of  this  extensively  distributed  form,  the  type  of  a  large 
group  of  ponderous  Anodoufse,  is  reserved  for  a  separate  paper.  It  can 
now  be  stated  that  very  many  so  called  species  must  fall  under  grandis  as 
synonyms.  It  ranges  from  Lake  of  the  Woods  to  Texas,  and  east  to  New 
York.  Anodonta  plana.  Lea,  is  plainly  a  highly  colored  or  ornamented 
variety. 

Anodonta  ovata.  Lea. — Lake  Thayer  at  Thayer  (Snow). 

These  specimens  settle  plainly  the  identity  of  this  variety,  and  permit 
its  appearance  in  this  Contribution  without  the  mark  of  doubt  that  has  ac- 
companied it  heretofore. 

Anodonta  plana.  Lea. — Cedar  Creek,  Mt.  Ida,  and  Elk  River  at  How- 
ard (Snow)  ;  in  tributary  to  Soldier  Creek,  Shawnee  Co.  (Quintard). 

See  preceding  note  under  Ano.  grandis. 

Anodonta  snborbiculata.  Say. — Silver  Lake,  Shawnee  Co.  (Quintard). 

Mr.  Quintard  has  supplemenfed  the  single  valve  submitted  by  Col.  Goss, 
from  Neosho  River,  by  a  single  specimen  from  the  above  locality.  The 
form  is  everywhere  considered  a  rare  one,  and  does  not  generally  appear  in 
collections.  It  is,  however,  abundant  near  Muscatine,  Iowa,  and  at  Spring- 
field, Illinois. 

CORBICULID^. 

Genus  SPHiERiUM. 

Sphserinm  striatinnm,  Lamarck. — Brook  in  Silver  Lake  township, 
Shawnee  Co.  (Quintard)  ;  Neosho  River  (Newlon)  ;  Little  Arkansas  River 
near  Wichita  (Mead);  Wabaunsee  Co.  (Miss  Lillian  A.  Baldwin).;  and 
the  following  localities  certified  by  material  contributed  by  Prof.  Snow  : 
Mumm's  Creek,  Thayer;  Cedar  Creek,  Mt.  Ida;  Elk  Creek,  Thayer;  Ver- 
digris River  at  Coffeyville. 

GASTEROPODA. 

LIMN^ID^. 
Genus  helisoma. 

Heiisoma  bicarinata.  Say. — Cedar  Creek,  Mt.  Ida  (Snow) ;  Barber  Co. 
(Cragin) ;  McDowell  Creek,  Riley  Co.  (Cragiu) ;  drift-wood  on  shore  of 
Kansas  River  (Quintard). 

From  the  amount  of  material  submitted,  this  does  not  appear  to  be  a 
very  common  form.     It  will  doubtless  be  found  in  all  portions  of  the  State. 

Helisoma  trivolvis.  Say.— Silver  Lake,  Shawnee  Co.  (Quintard) ;  Sedg- 
wick Co.  near  Wichita  (Mead) ;  Cedar  Creek,  Mt.  Ida  (Snow). 
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Genus  PLAN0RBI8. 

Planorbls  lentns.  Say. — Labette  Co.  (Newlon) ;  Barber  Co.  (Cragin). 

In  Ct)ntribution  II,  tliis  species  was  doubtfully  recorded  under  Jlelisoma, 
which  is  usually  considered  as  a  subgenus  of  Planorbis.  It  is  a  matter  of 
grave  doubt  whether  such  a  division  of  American  forms  has  any  substantial 
basis  of  fact.  The  specimens  submitted  and  herein  reported  upon  allow 
the  species  to  stand  without  mark  of  doubt. 

Genus   LIMNOPHYSA. 

I^lranopliysa   catascopium.  Say. — OswegO  (Newlon). 

I/imnophysa  reflexa.  Say. — Arkansas  Valley  at  Wichita  (Mead). 

These  were  very  poor  specimens,  but  the  largest  yet  received  from  any 
portion  of  the  State. 

Germs  PHYSA. 

Physa  anatina,  Lea. — Wabaunsee  Co.  (Miss  L.  A.  Baldwin)  ;  Reno  Cen- 
tre, (D.  H.  Piatt  and  L.  A.  O'Hara);  Kansas  River  and  Silver  Lake 
(Quintard). 

F.  anatina  was  originally  collected  by  Muj.  F.  Hawn,  in  a  "northern 
tributary  of  the  Arkansas  River,"  and  described  by  Dr.  Lea  in  Proc.  Acad. 
Nat  Sci.,  Phila..  1864,  p.  115;  also  in  Jour.  Acad.  Nat.  Sci.,  Phila.,'2d 
Series,  Vol.  VI,  p.  171,  pi.  XXIV,  fig.  94.  It  is  very  close  to  Physa  hawnii, 
Lea,  which  was  collected  by  the  same  gentleman  in  the  Verdigris  River, 
Kansas.  A  critical  revision  of  the  American  forms  is  needed,  when,  as  the 
facts  seem  to  indicate,  both  these  forms  will  fall  into  the  synonymy  of  the 
ubiquitous  and  exceedingly -variable  Physa  heterostropha,  Say. 

Physa  gryrina.  Say. — Cedar  Creek,  Mt.  Ida  (Snow) ;  Ellis  (Watson)  ; 
Barber  Co.  (Cragin) ;  Lab3tte  Co.  at  Oswego  (Newlon) ;   Wichita  (Mead). 

From  the  last  locality  came  specimens  of  the  var.  hildretki'inn,  which 
Was  raised  to  specific  rank  by  Dr.  Lea.  No  sufficient  data  have  been  ob- 
served to  justify  the  retention  of  the  latter  as  a  species,  and  it  is  here 
ranked  as  a  variety  under  the  species  gyrina.  This  and  P.  heterostropha 
will  include  most  of  the  American  so-called  species. 

Physa  hawnli.  Lea. — Cedar  Creek  at  Mt.  Ida  (Snow)  ;  Labette  Co.  at 
Oswego  (Newlon)  ;  a  pool  at  Arkansas  City  (Cragin)  ;  Shawnee  Co.  (Quin- 
tard).' 

The  reader  is  referred  to  the  preceding  remarks,  under  Physa  nn'itina. 
This  form  was  described  as  a  preliminary  description,  in  Proc.  Acad.  Nat. 
Sci.,  Phila.,  1864,  p.  115,  and  finally,  with  figure,  in  Jour.  Phila.  Acad. 
Nat.  Sci.,  2d  Series,  Vol.  \l,  p.  165,  pi.  24,  fig.  84.  It  is  often  difficult, 
even  impossible,  to  separate  this  form  from  awitina  on  the  one  hand  and 
heterostropha  on  the  other.  In  the  Arkansas  City  locality  the  specimens 
Were  found  in  midwmter — not  an  unusual  but  by  no  means  a  common  oc- 
currence. 

Physa  heterostropha.  Say. — Silver  Lake,  Shawnee  Co.  (Quintard). 

See  remarks  under  this  species  in  Contribution  II. 
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First  Contribution  to  a  Knowledge  of  the  Orthoptera  of  Kansas. 

By  Lawrence  Bruner. 

[The  subjoined  paper  constitutes  the  first  report  of  the  Washburn  (Col- 
lege Biolopeal  Survey  of  Kansas,  on  tlie  order  Orthoptera.  It  is  based 
upon  the  material  collected  by  tlie  Survey,  and  also  partly  upon  material 
collected  by  the  undersigned  before  the  Survey  was  organized.  It  makes 
no  pretense  to  completeness,  as  it  is  the  policy  of  the  Survey  to  publish 
from  time  to  time  such  partial  reports  as  shall  best  represent  its  progress, 
the  fuller  and  more  general  results  to  be  reserved  for  a  final  report  to  be 
drawn  up  whenever  the  same  seems  warranted  by  the  completeness  of  the 
work. 

The  present  report  includes  eighty-eight  species,  many  of  which  have 
never  been  previously  recorded  from  this  State,  and  several  of  which  are 
new  to  science.  Of  some  of  these  our  reporter  will  have  more  to  say  in  a 
future  paper. 

Upwards  of  seventy  species,  not  thus  far  included  in  the  Survey's  col- 
lections, have  been  recorded  in  Kansas  by  eastern  and  European  authors; 
but  we  omit  here  any  enumeration  of  these  species,  as  we  expect  ultimately 
to  record  them  in  such  a  way  as  to  throw  much  more  light  upon  tlieir  dis- 
tribution and  abundance  in  Karjsas  than  could  be  given  by  collating  the 
existing  references. 

The  Orthopteran  fauna  of  Kansas  doubtless  includes  upwards  of  two 
hundred  species. ~F.  W.  Cra<}1N,  Director  of  the  Survey.^ 

BLATTIDiE. 

1.  Peripianeta  orientaiis  L. — A  single  specimen  received  from  Labette 
Co.  (Dr.  W.  S.  Newlon). 

2.  Ischnoptera  pennsylvanica  De  Geer. — Topeka ;  found  in  woods  un" 
der  logs  and  the  loose  bark  of  trees  (Prof.  F.  W.  Cragin). 

MANTID^. 

3.  Phasinomantis  Carolina  L. — There  are  specimens  of  this  Mantid 
from  Labette  Co.  (Newlon)  ;  Topeka  (Miss  Mara  Becker,  Mrs.  J.  K.  Pitts, 
Mr.  R.  T.  McKinney.  and  Mr.  0.  11.  Bilger,),  and  Medicine  Lodge.  Barber 
Co.  (Dr.  E.  H.  Lockwood). 

PHASMID^. 

4.  Diaphevoniera  femorata  Say. — Several  immature  specimens  from 
Barber  Co.  (Cragin)  ;  Ellis  (Dr.  Louis  Watson). 

GRYLLID^. 

5.  Oryllotalpa  Columbia  Scudd. — Labette  Co.  (Newlon  ). 

This  is  the  species  first  described  as  G.  Itmgipennu  by  Mr.  Scudder,  who 
afterwards  changed  it  to  the  above  because  the  name  longipennis  had  already 
been  used  in  the  genus  for  an  East  Indian  species. 
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6.  Oryiiotaipa  ponderosa  n.  sp.  (?) — There  is  a  single  specimen  of  a 
second  species  of  mole  cricket  contained  in  the  collection,  from  the  same 
gentleman.  This  insect  is  greatly  damaged,  having  the  entire  head  and 
part  of  the  front  edge  of  the  pronotum  missing.  It  is  the  largest  speci- 
men of  the  genus  that  has  ever  come  under  my  notice,  and  may  prove  to  be 
new.  I  have  labeled  it  Gryllotnlpa  ponderosa.  Its  distinguishing  char- 
acteristics, so  far  as  can  be  seen,  are  its  great  size,  length  of  tegmina  and 
wings,  the  venation  of  the  former,  and  the  evenness  of  the  dactyls  or  claws 
of  the  front  legs.  Length  of  body  still  remaining,  40  mm. ;  of  tegmina, 
21  mm. ;  of  wings,  41  mm. ;  of  pronotum,  12^  mm. ;  width  of  pronotum. 
8  mm. 

7.  Gryiius  luctuosti»  Serv. — Several  specimens  of  immature  insects  from 
Barber  and  Shawnee  counties  (Cragin). 

8.  Oryiius  negrlectns ?  Scudd. — Several  specimens  from  Topeka  (Cragin) 
and  McPherson  Co.  (Dr.  John  Rundstrom)  are  referred  here  with  some 
doubt. 

Most  of  our  so-called  North  American  species  of  this  genus  appear  to 
run  together,  the  only  characters  upon  which  some  of  the  species  are  es- 
tablished being  the  variation  in  the  length  of  the  ovipositor  in  the  females, 
and  a  few  other  such  unreliable  characters. 

9.  Gryiius  personatns  Uhler. — A  few  immature  Specimens  collected  in 
McPherson  Co.  (Rundstrom)  are  referred  to  this  species. 

Mr.  Saussure,  in  his  great  work  on  the  GrylUdse,  says  this  insect  is 
probably  a  variety  of  the  Gryiius  domesticus  of  Europe. 

10.  Xemoblns  vittatus  Harr. — Topeka  (Miss  Mara  Becker,  Cragin.); 
McPherson  Co.  (Rundstrom)  ;  Barber  Co.  (Cragin). 

The  genus  Nemobms,  like  Grylhis,  is  composed  of  insects  so  closely  re- 
lated that  it  is  with  the  greatest  difficulty  the  species  are  separated  from 
one  another. 

11.  Xemobins sp. — Topeka  (Cragin). 

There  is  a  single  specimen  of  a  second  species  of  Nemohius  among  some 
recently  received  material.  This  cricket  is  much  smaller  and  lighter  colored 
than  N.  vittatus,  and  is  also  somewhat  irregularly  mottled  with  very  dark 
brown  or  black.  It  occurs  in  the  woods  among  fallen  leaves  and  other 
dehris,  and  is  very  active.  This  may  be  one  of  Mr.  Scudder's  species,  but 
I  will  reserve  decision  upon  it  for  a  future  report. 

12.  <Ecantiiiis  nlveus  Serv. — This  species,  which  is  one  of  the  common- 
est of  Gryllids,  in  Kansas,  is  represented  by  but  a  few  specimens  from 
Topeka,  Great  Bend,  and  the  Gypsum  Hills,  Barber  Co.  (Cragin). 

The  genus  CEcanthus  is  also  one  in  which  the  species  are  very  variable, 
and  pass  into  one  another  almost  imperceptibly. 

LOCUSTID^. 

13.  Ccuthophiius  maciiiatus  Say. — Represented  by  a  pair  of  defective 
specimens  from  McPherson  Co.  (Rundstrom). 

14.  CcuthophiiuH  paiiidus  Thos. — A  single  male  from  Topeka  (Cragin) 
is  referred  here. 

15.  Ceutbophiius sp. — Topeka  (Cragin). 
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There  are  eic^ht  specimens  of  a  third  species  of  these  "stone  crickets" 
which  I  am  unable  to  refer  to  any  of  the  described  North  American  forms. 
It  may  be  that  thoy  are  new,  and  if  tliis  be  the  case,  I  will  give  them  the 
name  of  Ceuthophilns  silvestins,  or  Ceuthophilus  of  the  forest  or  woods. 
The  specimens  before  me  are  very  small — not  more  than  7  45  mm.  in 
lenujth,  but  appear  to  be  fully  matured,  for  the  females  have  well  developed 
ovipositors.  Professor  Cragin  writes  me  that  they  were  obtained  under 
logs  in  the  woods. 

This  insect  belongs  to  the  same  group  with  C.  maculntus,  but  differs 
from  that  species  in  the  arrangement  of  the  markings.  The  general  color 
is  a  dull  light-brown,  with  all  the  segments  above  bordered  posteriorly 
rather  broadly  with  piceous ;  posterior  tibiae  armed  with  four  pairs  of  rather 
long  divergent  spines. 

16.  Vdeopsyiia  robusta  Hald. —  A.  single  female  specimen  from  the 
Gypsum  Hills  of  Barber  Co.  (Cragin). 

17.  Daihinia  g^lgrantea  n.  sp, — The  collection  contains  a  single  male 
specimen  of  a  species  belonging  to  the  genus  Daihiuia  which  may  be  new. 
I  label  it  D.  giganten,  but  will  not  describe  it  fully  until  I  have  had  an 
opportunity  to  compare  it  with  the  types  of  D.  hrevipes^  of  Haldeman, 
which  latter  species  also  occurs  in  Kansas.  The  specimen  before  me  is  of 
a  very  dark  mahogany-brown  color,  with  an  interrupted  dorsal  line  of  a 
somewhat  lighter  shade.  There  are  a  few  irregular  mottlings  of  the  same 
color  along  the  sides  of  the  pronotuni  and  other  lobes  of  the  body.  Pos- 
terior femora  very  heavy  and  clumsy,  furnished  beneath  with  a  row  (9)  of 
short  spines.  Posterior  tibiae  more  bowed  than  in  brevpes,  and  furnished 
with  four  alternating  spines  upon  each  of  the  two  upper  edges  ;  lower  edge 
also  spined  on  the  apical  half.  Length  of  body,  29  mm. ;  of  posterior  fem- 
ora, 24.5  mm. ;  of  posterior  tibiae,  25  mm.     Labette  Co.  (Dr.  Newlon). 

18.  Microcentrnm  lanrifoliam  L. — Topeka  (Craijin);  Labette  Co. 
(Newlon)  ;  Reno  Co.  (L.  A.  O'Hara). 

19.  Aretlisea  grracilipes  Thos, — Barber  Co.  (Cragin). 

This  is  one  of  the  few  southern  species  that  extends  northward  into 
Kansas  and  Colorado  in  its  distribution. 

20.  Scndderia  cnrvicanda  De  Geer. — Barber  Co.  (Cragin)  ;  McPherson 
Co.  (llundstroni). 

21.  Scadderia  ftarcata ?  Brunner. — Barber  Co.  (Cragin);  Labette  Co. 
(Newlon). 

Until  quite  recently  (1878)  it  wa.s  supposed  that  we  had  but  a  single 
species  of  this  group  in  this  country,  hence  it  has  become  a  matter  of  great 
difficulty  to  decide  just  what  insect  is  meant  when  we  see  an  account  of,  or 
reference  to,  Phane.ropfera  curvicuud".  Harris  described  a  second  species 
{Phaneroptera  migusti/oUa)  in  his  -'Report  on  Insects  Injurious  to  Vege- 
tation "  ;  but  this  was  also  afterwards  placed  as  a  synonym  of  curvicauda 
by  Dr.  Scudder.  Tiiere  have  been  six  species  described  thus  far  and  I 
have  a  seventh  from  California;  and  when  the  country  of  the  interior  shall 
have  been  carefully  gone  over,  and  everything  in  this  group  brought  to- 
erether.  I  am  confident  there  will  be  still  others. 
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22.  Conoceplialns  crepitans  Scudd. — Reno  Co.  (L.  A.  O'Hara)  ;  Bar- 
ber Co.  and  Garden  City  (Cragin)  ;  Ellis  (Watson);  Labette  Co.  (New- 
Ion). 

This  larire  conocephalid  appears  to  be  quite  abundant  throughout  the 
valleys  of  the  Arkansas  and  Kansas  rivers.  Like  several  other  species  of 
the  genus  inhabiting  th }  central  and  eastern  j>ortions  of  the  United  States, 
it  occurs  in  two  colors;  viz  ,  bright  grass-green  and  dull  straw-yellow.  It 
approaches  more  closely  C.  rohmtus  than  any  other  of  our  species,  and  is 
to  be  distinguished  from  that  insect  by  its  somewhat  shorter  fastigium,  or 
cone  betwetin  the  eyes,  which  is  devoid  of  all  black  marks  on  the  under 
surface. 

23.  xiphidinin  strictnm  Scufkl. — Reno  Co.  (L.  A.  and  H.  p.  O'Hara)  ; 
Barber  Co.,  Great  Bend,  and  Topeka  (Cragin)  ;  McPherson  Co.  (Rund- 
strom);  Topeka  (C.  W.  Lane). 

This  is  our  largest  very  short-winged  species,  and  occurs  throughout  the 
entire  eastern  and  central  portions  oF  the  United  States.  In  Texas  the 
specimens  are  somewhat  larger  and  have  longer  ovipositors  than  they  do 
as  far  north  as  West  Point,  Neb.,  the  northernmost  point  at  which  I 
have  taken  them. 

24.  Xiphldium  saltans  Scudd. — Topeka  and  Barber  Co.  (Cragin) ; 
McPherson  Co.  (Rundstrom). 

The  collection  contains  several  specimens  of  what  I  take  to  be  this 
species,  although  Mr.  Scudder  in  his  description  states  that  its  wings  are 
much  shorter  than  those  of  X.  hrevipennis.  In  the  present  specimens  the 
females  possess  wings  fully  18  mm.  in  length,  but  aside  from  this  they 
agree  with  Mr.  Scudder's  description  in  every  particular. 

25.  Xlphldluni  fasciatum  De  Geer. — Topeka  (Cragin  and  Lane). 

This  species  occurs  very  numerously  along  the  margins  of  streams  and 
ponds,  among  the  rank  grasses,  in  the  stems  of  which  its  eggs  are  de- 
posited. 

26.  Orchollmuni  grlaberrimnin  Burm. — Topeka  (Cragin). 

I  have  never  determined  this  species  to  my  own  satisfaction,  and  am  of 
the  opinion  that  a  great  many  references  to  it  are  erroneous.  There  are 
at  least  three  or  four  of  the  Orchelimums  to  be  found  at  almost  every  lo- 
cality in  the  United  States,  and  any  of  which  might  be  taken  for  glaherri- 
mum  or  either  of  the  other  species.  The  characters  by  which  they  are 
.separated  are  not  always  constant,  and  in  some  of  their  variations  become 
difficult  to  recognize.  Orchelimmn  nigripes,  na  the  name  implies,  has  black 
feet;  but  this  characteristic  sometimes  becomes  erased  to  a  considerable  ex- 
tent, wliile  occasionally  specimens  of  one  or  two  other  species  are  Ibund 
that  also  show  dark  feet  and  tibiae.  0.  longipennu  has  very  long  wings, 
while  in  0.  vulgare,  which  is  a  rather  clumsy  insect,  the  wings  are  quite 
short  and  of  equal  length  with  the  elytra.  Again,  0.  glahenlmum  is  dis- 
tinguished from  vuJgare  by  having  the  dorsal  band  cf  the  pronotum  edged 
with  black,  as  is  the  outer  edge  of  the  sonorous  apparatus  of  the  male; 
the  antennae  in  both  sexes  are  very  long,  and  the  ovipositor  slightly  ex- 
panded in  the  middle.  Again,  0.  agile,  an  insect  resembling  the  la.st  two 
in  form,  is  to  be  distinguished  from  them  in  having  "a  very  narrow  dark 
median  streak  down  the  face  "  ;  and  its  pronotum  iij  shorter  than  in  vulgare. 
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I  have  given  the  above  notes  in  order  that  every  student  who  does  not 
happen  to  have  access  to  the  works  containing  the  original  description^ 
may  determine  tliese  different  species  for  himself. 

27.  Orcheiimiim  nigrripes  Scudd.  — Topeka  (  Oragin) ;  Wakarusa  (Wash- 
burn Senior  Nat.  Hist.  Excursion,  Cl;iss  of  1882). 

28.  Orchellinnm  lonfripennis  Scudd. — Barber  Co.  (Cragin). 

Tlie  collection  contains  a  single  male  of  this  species — the  first  specimen 
that  I  have  ever  seen. 

29.  Orchelimnm  vnlgrare  Harr. — Shawnee  Co.  (Cragin). 
There  are  three  specimens  in  the  collection  which  I  place  here. 

30.  Orcliclimiiin  asrile  De  Geor. — Topeka  (Cragin). 

I  also  find  a  single  male  among  the  others  that  comes  very  close  to  the 
characters  given  tor  this  species. 

31.  Thyreonotns  Cragrlni  n.  sp. — The  collection  contains  a  single  speci- 
men (feraaJH)  of  an  insect  that  is  evidently  undescribed,  and  which  falls  in 
tlie  group  of  Decticides  in  which  the  prosternum  is  armed  with  two  spines. 
In  this  group  are  contained  the  following  two  genera,  to  either  of  which 
the  insect  in  question  might  belong:    Pterolepis  and    Thyreonotus.     Not 
having  seen  typical  specimens  of  either  of  these  genera,  it  is  difficult  for 
me  to  decide  in  which,  if  either,  of  these  genera  it  belongs,  without  further 
study  and  a  careful  comparison  of  the  descriptions  of  all  the  described 
species  of  our  North  American  Decticids  that  have  appeared  from  time  to 
time,  and  are  scattered  throughout  various  Government  reports  and  pro- 
ceedinLTS  of  scientific  societies.     These  described   species — twenty-two  in 
all — are   sadly  in   need   of  a  thorough   revision,  and  until  this  is  accom- 
plished, but  little  additional  work  can  be  done  that  will  stand  the  test  of 
time.     In  order  to  do  this,  a  large  amount  of  material  from  all  parts  of  the 
country  is  absolutely  necessary ;  and  that  is  what  I  do  not  possess  in  my 
limited  collection.      Until  T  have  had  time  for  further  study  and  compari- 
son, I  will  label  this  specimen  Thyreonotus  Craghii.     It  can  be  known  by 
the  following  characters  which  are  quite  striking:    PronDtum  large  and 
wide,  broadest  in  front  and  below,  rounded  above,  without  carinas,  slightly 
flattened  back  of  the  middle,  with  the  posterior  margin  evenly  rounded. 
Abdomen  rather  slender,  gradually  tapering  posteriorly,  with  a  slight  carina 
or  ridge  along  the  dorsum.     Posterior  femora  nearly  as  long  as  the  entire 
body,  without  spines  and  considerably  enlarged  on  their  basal  half;  tibiae 
as  long  as  femora,  thickly  crowded  along  both  edges  on  their  apical  three- 
fifths  with  spines;  also  a  few  minute  spines  along  their  lower  side.     The 
general  color  is  dirty  yellowish-green,  with  two  rather  broad  stripes  of  brown 
along  the  top  of  the  pronotum.     These  bands  become  almost  black  upon 
the  posterior  margin  where  they  follow  down  the  sides,  as  a  sort  of  border 
to  the  lower  angfe.     Length  of  body,  34  mm.;  of  pronotum  11.5  mm.; 
of  posterior  femora,  31  mm. ;  of  tibi{«,  31  mm. ;  of  ovipositor,  31  mm. 
Barber  Co.  (Cragin). 

32.  Thyreonotus  Scndderi  n.  sp. — There  are  also  two  males  and  two 
females  of  a  second  and  smaller  species,  which  also  appears  to  be  new.  I 
will  call  it  Thyreonotus  ^cudden  in  honor  of  Prof.  S.  ':!.  Scudder.  who 
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has  done  more  toward  describini;  and  systematizing  our  North  Americiin 
Orthnptera  than  any  other  individual. 

This  species  is  a  mucli  smaller  and  slenderer  insect  than  the  preceding. 
The  vertex  of  the  head  is  also  much  more  ntunded  and  more  produced  in 
front  of  the  eyes,  which  latter  are  fully  as  large  as  they  are  in  that  species. 
The  pronotum  is  not  so  swollen,  nor  has  it  the  sides  of  the  dorsum  flattened 
here  as  there;  posterior  margin  nearly  straight.  Abdomen  as  in  T.Criigini^ 
but  more  plainly  carinated.  Ovipositor  rather  short,  curved  upward  and 
tapering  to  a  fine  point.  Posterior  femora  and  tibiae  as  in  the  preceding 
species.  Cerci  of  the  male  forked,  the  inner  finger  slightly  the  shortest. 
Purplish  brown  above,  mottled  and  banded  with  ochraceous  ;  brownish- 
yellow  below.  Face  yellow  with  a  dark-brown  streak  commencing  at  the 
base  of  each  antenna  and  curving  outward  and  downward  upon  ihe  cheeks. 
Pronotum  with  the  front  edge  and  sides  bordered  rather  widely  with  yel- 
low. Posterior  femora  with  a  dark-brown  streak  along  the  upper  edge  of 
the  basal  half  in  some  specimens,  absent  in  others.  Lf^ngrh  of  body — 
male,  18  mm.,  female,  24  mm.;  of  pronotum — male^  5.65  mm.,  female, 
8  mm. ;  of  posterior  femora — male  19  mm.,  female.  22  mm. ;  of  oviposi- 
tor, 15  mm.  Barber  Co.  and  Great  Salt  Weil,  Crooked  Creek  Valley, 
Ford  Co.  (Cragin). 

33.   Anabrus  coloradus  Thos.  (?) — Garden  City  (Cragin). 

There  are  two  larvae  of  what  I  make  out  to  be  this  insect,  but  which 
may  belong  to  st)me  allied  species,  several  of  which  occur  in  the  sante 
vicinity. 


The  foregoing  families  have  been  but  sparingly  studied  in  this  country, 
as  will  be  seen  by  a  comparison  of  the  number  of  species  in  each,  as  found 
here  and  in  Europe.  Of  the  Decticidiuae, — the  group  comprising  the  large 
wingless  Locustians  that  live  above  ground  upon  plants — we  have  but 
twenty  described  species,  while  in  Europe  there  are  upwards  of  eighty. 
Other  groups  show  equally  great  contrasts.  Therefore  it  should  be  the 
aim  of  collectors  to  work  with  a  view  of  remedying  this  deficiency  in  par- 
ticular directions. 

ACIUDID.E. 

34.  Oxycoryphus  obscartis  Thos. — Several  specimens  from  Shawnee 
and  Barber  Cos.  (Cragin). 

This  locust  usually  occurs  where  the  grasses  are  short  and  the  climate 
arid,  and  as  a  consequence,  is  to  be  met  with  most  frequently  upon  the 
plains,  where  the  grasses  are  of  the  genus  Bouteloua  and  allied  forms. 

35.  Meriniria  neo-inexicana  Thos. — The  collection  contains  specimens 
from  Barber  Co.  (Crauin);  McPherson  Co.  (Rundslrom);  and  Shawnee 
do.  (H.  J.  Adams  and  II.  E.  McCampbel'). 

This  locust  frequents  high  hills  and  other  localities  where  vegetation  is 
scattered. 

36.  Merinlria  bivittata  Serv. — X  pair  from  Sun  City,  Barber.  Co.,  at 
which  locality  a  great  many  specimens  of  the  locu^sta  heveiu  mentioned 
were  taken  by  Prof.  Cragin. 
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a7.  Syrbnla  lencororca  Steel. — Barber  Co.  and  Topeka  (Cragin) ;  Mc- 

Plierson  C<>.  (Kumlstrom). 

This  is  probably  but  a  variety  of  the  next  species  f'roui  wliich  it  differs 
only  in  color.  Ti»e  males  of  both  species  are  indistinguishable,  and  there 
a-e  intermediate  specimens  to  be  found,  in  which  the  colors  are  not  those 
of  typical  specimens  of  either  species.  Saussure  has  described  a  third 
species  —  Oxycoryphus  montezuma — i'fom  Mexico  (Rev.  et  Mai;.  Zool., 
Vol.  XIII  (1861),  p.  316)  which  Dr.  Stael  says  also  belongs  to  this  genus. 
From  the  description.  I  should  judge  that  this  species  may  also  be  but  a 
variety  of  admirabilis,  or  rather  the  reverse,  since  Saussure's  description 
has  priority. 

38.  Syrbiiia  admirabilis  Uhler.--This  locust  is  represented  by  speci- 
mens from  Barber  Co.  (Cragin)  ;  Topeka  (Mrs.  Cragin)  ;  McPherson  Co. 
(Rnndstrom),  and  Labette  Co.  (Newlon). 

Dr.  Newlon's  specimen  was  incorrectly  labeled  Tragocephala  viridi- 
fisciata.  This  latter  insect  belongs  to  the  (Edipodini — the  subfamily  or 
group  to  which  the  colored  winged  locusts  belong,  while  Syrhula  admira- 
bilis is  a  member  of  the  Trnx'dini  group,  or  those  with  cone-like  headg. 

39.  ciirysochraoii  viridis  Scudd. — Topeka  (Mrs.  Cragin) ;  Barber  Co. 
(Cragin).  . 

Both  the  brown  and  green  varieties  are  represented  in  the  collection. 

40.  stenobothrns  coloradus  Thos. — The  collection  contains  but  a  single 
specimen,  a  female,  from  Barber  Co.  (Cragin). 

This  species  docs  not  properly  belong  in  this  genus,  but  has  been  placed 
theie  by  Dr.  Thomas,  and  has  remained  there  ever  since.  It  was  first  de- 
scribed (Geol.  Survey  Terr.,  1871,  p.  465)  as  St.  Incolor,  a  name  which 
was  already  used  in  the  genus,  and  was  accordingly  changed  to  the  present 
name. 

41.  Stenobothrns  sequalis  Scudd. — McPherson  Co.  (Rundstrom)  ;  To- 
peka (Miss  Becker,  Mrs.  Craiiin,  Prof  Cragin);  Labette  Co.  (Newlon); 
Shawnee  Co.  (Crauin);  Reno  Co.  (L.  A.  and  H.  P.  O'Hara);  Barber  Co. 
(Cragin). 

Dr.  Newlon's  specimen  was  labeled  Chloealtis  conspersa.  As  will  be 
noticed  by  reference  to  the  specimens,  this  species  occurs  in  two  colors, 
and  is  also  very  variable  in  size  and  general  appearance. 

42.  Stenobotlirns  macnlipennis  Scudd. — Barber  Co.  (Cragin). 

43.  Arphia  tenebrosa  Scudd. — There  are  several  larvae  of  this  species 
in  the  material  collected  in  Barber  Co.  (Cragin). 

44.  Arphia  carinata  Scudd. — Topeka  (Miss  Becker,  Mrs.  Cragin) ; 
Shawnee  Co.,  Barber  Co.  (Cragin) ;  McPherson  Co.  (Rundstrom). 

45.  Arphia  simplex  Scudd. — Labette  Co.  (Newlon) ;  Topeka  (Cragin). 

46.  Chimarocephala  viridifasciata  De  Geer. — The  collection  contains 
specimens  of  this  much  described  locust,  from  Labette  Co.  (Newlon),  and 
from  Topeka  (Cragin). 

There  are  examples  of  variety  virgini'ina  and  also  of  infuscata,  both  of 
which  occur  throughout  its  entire  range,  which  extends  from  Manitoba  to 
Central  x\merica.     The  farther  northward  we  go,  the  fewer  mottliugs  do 
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we  find  upon  the  specimens  taken  of  either  variety,  these  being  often  either 
plain  green  or  dull  brown  tliroughout.  Even  in  central  Nebraska,  speci- 
mens of  the  typical  virgi7iianus  are  of  rare  occurrence,  while  in  the  southern 
part  of  the  State  it  is  by  far  the  commonest  form.  I  have  noticed  that 
the  form  infuscata  is  generally  found  early  in  spring  while  the  green  ones 
are  more  common  later  in  the  year.  This  I  can  only  account  for  by  the 
larvae  wintering  over  and  imitating  the  color  of  the  dead  leaves,  etc.,  among 
which  they  conceal  themselves — a  trait  very  common  among  different  mem- 
bers of  the  order  Orthoptera. 

Dr.  Saussure,  in  his  recent  work  on  the  CEdipodmi  of  the  world,  has 
erected  a  new  genus  for  this  and  two  allied  species,  which  he  calls  Chorto- 
phnga.  I  see  no  need  for  this,  as  it  was  separated  from  the  balance  of  the 
(Edipodde,  by  Mr.  Scudder,  and  made  the  type  of  the  genus  Tnigocephda^ 
Avhich  last  name,  being  preoccupied  in  the  Coleoptera,  was  replaced  by  the 
present. 

47.  Encoptolopbns  sordidus  Burm. — McPherson  Co.  (Rundstrom) ; 
Topeka  (Miss  Becker,  Mrs.  Cragin,  Prof.  Cragin). 

48.  Hippiscus  rug:ostiis  Scudd. — McPherson  Co.  (Rundstrom) ;  Topeka 
(Miss  Becker,  Prof.  Cragin)  ;  Labette  Co.  (Newlon) ;  Finney  and  Barber 
Cos.  (Cragin). 

49.  Hippiscns  discoideus  Serv. — Several  specimens  of  this  species  are 
in  the  collection  from  Topeka  (Cragin). 

Dr.  Saussure,  in  his  late  work  on  the  CEdipodmi^  places  this  species  as 
a  synonym  of  the  H.  phoenicopterus  of  Burmeister,  and  makes  the  insect 
which  we  always  have  relegated  to  the  last  name,  H.  taherculatus  Pal. 
de  Beauv.  In  this  he  may  be  correct,  as  he  has  the  facilities  for  examining 
the  types  of  these  various  authors;  and  if  this  be  true,  hereafter  we  shall 
be  obliged  to  drop  Serville's  name  for  that  of  Burmeister,  which  has 
priority. 

Hippiscus  discoideus  and  H.  phoenicopterus  have  always  been  considered 
as  separate  species  by  me.  I  also  have  specimens  of  what  I  take  to  be  H. 
tuberculatus  in  my  collection.  These  latter  are  from  Florida,  while  my 
supposed  discoideus  and  phoenicopterus  both  occur  here,  and  belong  to  the 
same  subgenus  with  a  fourth  species  that  I  have  taken  in  the  Big  Horn 
Mountains  of  Wyoming.  This  last  species  has  been  referred  to  Prof. 
Thomas'  CEdipoda  paradoxa,  and  if  I  am  correct  in  this  determination, 
will  hereafter  be  known  as  Hippiscus  paradoxus  Thos.  With  us  in  cen- 
tral Nebraska,  discoideus  and  phoenicopterus  winter  in  the  larval  state  in  a 
similar  manner  with  Tragocephala  viridi/asciataaud  several  of  the  Arphias. 
H.  phoenicopterus  always  has  the  disc  of  the  wings  red,  while  in  discoideus 
there  are  occasional  specimens  with  yellow  wings ;  there  is  also  more  of  a 
contrast  in  the  sizes  of  the  sexes  in  the  latter  than  in  the  former  species, 
where  there  is  but  little  difference. 

I  think  there  will  be  no  harm,  while  speaking  of  the  species  belonging 
to  this  particular  group,  to  say  a  few  words  in  reference  to  Dr.  Saussure's 
arrangement  of  all  the  large  mottled  (Edipodini  native  to  this  continent. 
He  divides  them  as  follows : 

Hippiscus. — Antennae  thread-like,  but  little  compressed  or  flattened  in 
the  male,  of  medium  length. 
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Xanthippus. — Antennae  jTraceful  in  the  female ;  in  the  male  somewhat 
flattened,  with  the  apex  curved  outward  and  pointed,  quite  lonj^. 

Leprus. — Antennae  slender ;  posterior  femora  remarkably  broad ;  pos- 
terior tibiae  caerulean. 

Pycnodictva. — Antennjx)  its  in  Ifippiscus;  lateral  lobes  of  the  prono- 
tum  narrow,  parallel  above  as  in  Hadrotcttix. 

The  last  named  <:;eiius  he  does  not  include  in  the  North  American  fauna, 
but  I  add  it  here  to  receive  the  larire  and  beautiful  (Edipoda  Wheeleri  of 
Thomas,  which  occurs  in  the  mountain  regions  of  Colorado  Prof.  Thomas 
himself  states  (Wheeler  Geog.  and  Geol.  Surv.  W.  100  Merid.)  that  this 
locust  agrees  with  the  description  of  the  genus  Pycnodictya^  and  that  he 
has  a  notion  to  place  it  there  at  once,  ''otherwise  a  new  genus  will  neces- 
sarily have  to  be  formed  for  its  reception."  Saussure  includes  (Edipoda 
neglecta  Thos.  in  his  genus  Xanthippus,  which  I  think  is  an  error  on  his 
part,  since  the  locust  in  question  does  not  agree  with  the  characters  upon 
which  he  founds  his  genus.  It  is  distinct  from  all  other  Nortli  American 
species  with  which  I  am  acquainted,  save  one  from  California,  in  its  gen- 
eral appearance,  and  in  my  opinion  should  be  referred  to  a  new  genus,  and 
be  placed  near  Arphia. 

50.  Dissosteira  Carolina  L. — Topeka  (Cragin)  ;  Labette  Co.  (Newlon) ; 
McPherson  Co.  (Rundstrom). 

This  is  the  common  species  of  our  roadsides,  with  yellow-bordered  black 
wings.  It  is  one  of  the  most  widely  distributed  species  in  America,  and 
occurs  throughout  all  of  the  United  States,  Canada,  British  Columbia, 
Central  America,  and  the  West  India  Islands.  It  also  occurs  as  far  north- 
ward along  the  Pacific  roast  as  southern  Alaska. 

51.  Dissosteira  longripenuis  Thos. — Barber  Co.  (Cragin). 

This  locust,  which  resembles  no  other  species  in  this  country,  differs  in 
its  habits  from  its  congener,  D.  Carolina,  which  rather  prefers  to 
hang  around  cities,  farm-yards,  and  dusty  roadsides,  to  going  off  into  the 
interior,  away  from  the  habitations  and  works  of  man.  It  is  met  with  only 
in  Waste  places  where  the  soil  is  clayey  and  stony,  and  when  disturbed  takes 
rather  long  flights,  being  very  difiicult  to  capture.  (Edipoda  nehrascensis 
Bruner,  is  a  synonym,  and  was  described  from  a  stray  specimen  found  at 
West  Point,  Nebraska,  whither  it  must  have  drifted  witli  the  winds  from 
Kansas  with  Melanoplus  spretus,  which  was  flying  at  that  time. 

52.  Spharagremon  balteatiim  Scudd. — Barber  Co.  (Cragin);  Labette 
Co,  (Newlon). 

Dr.  Newlon's  specimen  was  labeled  (Edipoda  xanfhoptera,  an  error  on 
his  part,  as  that  insect  belongs  to  the  genus  Aiphia  as  now  limited.  Dr. 
Saussure  now  includes  all  the  species  of  this  genus  in  Dinsosteira  as  a  sub- 
genus. This  I  hardly  think  proper,  when  he  has  gone  to  the  trouble  of 
subdividing  some  of  the  other  genera  in  which,  according  to  my  notion, 
there  is  less  difference  among  the  members  than  there  is  here.  He  also 
removes  Scudder's  Trinierotroj^is  picta  to  this  genus  under  the  subgenus 
Scirtetica  on  the  same  footing  with  (Edipoda  marmorata  Uhler,  a  second 
species  of  the  same  group. 

53.  Spharagremon  aeqnale  Say. — Barber  Co.  (Cragin). 

These  specimens  are  rather  more  ferruginous  in  color  than  the  species 
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usually  is;  but  this  is  easily  to  be  accounted  for  when  we  take  into  consid- 
eration the  character  of  the  soil  upon  which  they  lived  and  were  taken. 
In  fact,  ojenerally,  species  collected  upon  the  "red  soil  of  the  GrVpsum 
Hills"  of  Barber  Co.  show  a  tendency  to  ferruginous  hues  even  in  insec:;s 
that  it  would  be  supposed  never  occur  in  that  color.  I  have  often  noticed, 
while  collecting  insects  at  various  localities  in  the  llocky  Mountain  region, 
that  where  the  soil  was  light  colored,  the  insects  were  also  light  colored, 
and  where  the  soil  wjis  dark,  the  prevailing  hues  of  the  insects  found  in 
the  locality  were  likewise  dark. 

This  species  is  ati  aberrent  form,  when  compared  with  the  other  species 
of  the  genus  to  which  it  belongs,  and  resembles  the  members  of  the  genus 
Ti'imerotropis  to  a  great  extent. 

54.  Trimerotropis  vlncnlata  Seudd. — A  single  Specimen  from  Barber 
Co.  (Cragin)  is  referred  to  this  species. 

The  species  appears  to  be  very  common  wherever  found,  and  I  have  re- 
ceived specimens  from  various  portions  of  Texas,  New  Mexico,  Arizona 
and  California.  I  have  never  collected  it  myself,  but  from  its  appearance, 
I  should  say  that  it  frequents  localities  where  vegetation  is  somewhat  scat- 
tered and  dwarfed,  and  the  soil  alkaline. 

55.  Hestobregrma  plattei  Thos. — Barber  Co.  (Cragin). 

Sciussure  suppresses  the  genus  Mestohregma  of  Scudder,  of  which  this 
species  is  the  type,  and  includes  all  of  its  species  in  the  genus  Pslnidia. 
This  he  has  evidently  dene  on  the  authority  of  Dr.  Siael,  who  describes 
several  closely  allied  forms  from  Texas,  under  the  generic  name  Psmidm. 

56.  Mestobregrma  cincta  Thos. — Topeka,  Shawnee  Co.,  (Cragin). 

This  species  is  somewhat  more  slender,  and  has  much  narrower  elytra 
than  the  preceding.  It  is  somewhat  closely  related  to  M.  Kunoi  Thos., 
from  which  it  can  readily  be  distinguished  by  colored  wings  wiih  a  fuscous 
band,  while  in  Kiowa  the  wings  are  perfectly  hyaline  throughout.  A 
fourth  species  occurs  in  Montana,  which  is  confined  to  Eurotia  hmata  as  a 
food  plant.  This  latter  species  I  call  Mestohregma  pulcheUa,  from  its 
beautiful  colors. 

57.  Hadrotettix  trifasciata  Say. — Ford  Co. ;  Sun  City,  Barber  Co., 
and  G-arden  City  (Cragin). 

This  locust  is  a  very  variable  one  indeed,  and  it  is  a  great  wonder  that  it 
has  not  been  described  oftener  than  it  has.  I  have  specimens  from  as  far 
north  as  Ft.  McLeod,  on  the  South  Saskatchewan,  where  I  collected  quite 
a  large  series  of  locusts  of  different  species.  It  also  occurs  in  Texas,  where 
it  is  much  larger  than  in  the  north.  (Edipoda  pruinosa  and  (E.  Iloff- 
mdni  are  synonymous  of  this  species. 

58.  Brachystola  magna  Girard. — Barber  Co.  (Cragin);  Reno  Co.  (  H. 
P.  0' Kara). 

This  is  one  of  the  most  clumsy  ins3cts  that  I  know,  and  occurs  through- 
out the  great  plains,  from  the  Mis.sissippi  Kiver  westward  to  the  llocky 
Mountains,  where  it  is  popularly  known  as  the  "lubber  grasshopper,"  the 
"' buffalo  hopper"  and  by  several  other  equally  appropriate  names,  llow- 
ver  clumsy  and  dull  it  may  appear,  it  seems  to  know  enough  to  keep  in 
he  shape  during  the  heat  of  the  day,  and  at  such  times  can  be  found  com- 
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fortably  settled  in  the  shadows  cast  by  weeds,  etc.,  but  never  so  comforta- 
bly but  that  it  follows  the  shadow  jvs  the  latter  shifts. 

59.  Booprdor  nnbilum  Say. — Barber  Co.  (Cragiii). 

This  very  variable  insect  is  found  tlirouj;liout  the  entire  country,  from 
the  British  line  southward  to  Texas,  and  from  the  eastern  portion  of  Ne- 
bra.ska  and  Kansas,  westward  t  >  the  Rocky  Mountains.  It  seldom  occurs 
in  numbors,  and  as  a  rule,  is  rather  rare  than  otherwi.se.  Durin*:;  the  past 
summer,  however,  while  I  was  pijssinuj  throu<;h  the  valley  of  the  Lower 
Yellowstone  in  Montana,  I  w;ts  surprised  to  find  it  by  the  hundreds  upon 
the  bench  lands  a  few  miles  back  from  the  River.  It  was  represented  in  all 
shades,  from  deep,  shining  black,  to  pale  yellowish  brown,  and  also  varied 
greatly  in  size,  [t  appeared  to  bo  feedini;  upon  sunflowers  and  several 
other  weeds  that  had  been  left  almost  untouched  by  the  various  other  spe- 
cies of  locusts  chat  were  swarming  throughout  the  immediate  neighbor- 
hood. 

60.  Anlocara  Elliottii  Thos. — Garden  City,  (Cragin). 

This  species  was  first  described  by  Prof.  Cyrus  Thomas  as  Stan ro not iitf 
Elliotti,  and  afterwards  by  Scudder  as  Aulocnra  coeruleipes.  It  does  not 
belong  to  the  genus  Stanronotus,  and  tiierefore  must  be  placed  in  the  new 
one  created  for  the  reception  of  it  and  a  closely  allied  species, 

61.  Anlocara? sp. — Barber  Co.  (Cragin). 

The  survey  collection  contains  specimens  of  a  locust  which  I  have^never 
been  able  to  place  satisfactorily  to  myself,  but  which  is  so  common  through- 
out the  central  portion  of  the  United  States  that  there  can  be  no  doubt  of 
its  having  been  described.  In  itr,  general  appearance  it  comes  close  to  the 
genus  Anlocara  as  limited  by  Scudder,  but  also  differs  from  that  genus  in 
several  important  characters.  It  also  appraches  the  genera  Stenohothrus 
and  Goniphocerus,  and  appears  to  connect  the  two  groups.  I  will  send 
specimens  of  it  to  Prof  Scudder  for  determination,  and  will  report  the  re- 
sult in  a  future  paper. 

62.  Pblibostroma  ?  qnadriinacnlata  Thos. — Garden  City  (Cragin). 

I  place  this  insect  in  the  above  named  genus  with  some  hesitation,  be- 
cause I  have  only  glanced  at  the  types  of  P.  picta^  the  insect  upon  which 
the  genus  was  founded,  and  that  at  a  time  when  I  liad  no  specimens  of  my 
own  with  me  to  label.  The  members  of  this  genus  also  resemble  the  Steno- 
hothri  in  their  general  appeararjce,  and,  if  I  am  correct  in  my  present  de- 
termination, several  species  that  belong  here  have  been  placed  in  the  genus 
Stenohothrus  by  both  Thomas  and  Uhler.  . 

63.  Acridinm  frontalis  Thos. — Garden  City  and  Barber  Co.  (Cragin) ; 
Shawnee  Co.  (  H.  J.  Adams  and  R.  E.  McCampbell). 

This  is  the  Pezotettix  speciosa  of  Scudder  (U.  S.  Geol.  Surv.  Neb., 
1872,  p.  250).  ' 

64.  Acridinm  rnbigrinosnm  Harr. — Labette  Co.  (Newlon). 

This  and  the  following  species  generally  occur  in  regions  where  oak 
abounds,  and  in  such  localities  can  be  found  very  early  in  spring  as  larvae 
and  pu[)ge.  Especially  is  this  true  of  the  present  species.  In  the  vicinity 
of  Washington.  D.  C,  I  have  taken  it  throughout  the  entire  winter  in 
company  with  Qhimarocephla  viridifa^ciaia  and  Hippucm  discoideus. 
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65.  Acrldlnm  alutacenm  Harr. — Labette  Co.  (Newlon). 

The  specimens  of  this  species  in  the  present  collection  vary  slightly  from 
the  typical  eastern  form  in  the  presence  of  a  pretty  well  defined  dorsal 
stripe.  Tliis,  however,  is  a  characteristic  mark  belonging  to  the  genus,  and 
is  present  to  a  greater  or  less  degree  in  all  the  species  with  which  I  am  ac- 
quainted, 

66.  Acridiuni  obscurnm  Burm. — McPherson  Co.  (Rundstrom) ;  Bar- 
ber Co.  (Cragin). 

67.  Schlstocerca  americana  Dmry. — Labette  Co.  (Newlon). 

This  large  and  beautiful  insect  is  very  closely  related  to  the  Egyptian  lo- 
cust, Schistocerca  peregrina^  that  often  appears  as  a  plague;  and  it  too, 
frequently  becomes  quire  numerous  at  various  points  in  the  south,  when  it 
also  shows  a  tendency  to  migrate  and  does  injury  to  vegetation.  In  Yuca- 
tan and  the  neighboring  portions  of  Central  America  and  Mexico,  as  well 
as  portions  of  South  America  and  the  West  India  Islands,  either  this  or  a 
closely  allied  species  does  much  injury  to  crops,  and  at  times  becomes  a 
plague. 

68.  Pezotettix  acutlpennis  Scudd. — McPherson  Co.  (Rundstrom);  La- 
bette Co.  (Newlon);  Topeka  and  Barber  Co.  (Cragin). 

69.  Pezotettix  lakinus  Scudd. — Garden  City  (Cragin). 

Mr.  Scudder  described  the  species  from  specimens  taken  at  Lakin,  Kas  , 
on  Sept.  1;  and  at  Pueblo,  Colorado.  It  was  also  collected  by  H.  K.  Mor- 
rison in  some  part  of  Colorado  east  of  the  mountains  at  an  elevation  of 
5,500  feet  above  sea  level.  Aside  from  these  references,  I  know  of  no 
other  record  of  its  occurrence.  It  must  therefore  be  rather  limited  in  its 
distribution,  and  if  the  matter  were  carefully  investigated,  I  think  it  would 
be  found  partial  to  some  special  food-plant  that  occurs  in  tl.is  limited  area 
only. 

70.  Pezotettix  albns  Dodge. — Topeka  (Cragin). 

This  species,  as  the  name  indicates,  is  white,  or  whitish  green,  in  imita- 
tion of  the  plant  upon  which  it  feeds  (the  common  Cudweed,  or  White  Sage 
of  our  meadow.s).  I  have  never  found  this  locust  upon  any  other  plant, 
and  have  met  with  it  wherever  I  have  found  the  plant.  There  are  speci- 
mens in  my  collection  and  that  of  the  Department  of  Agriculture  at  Wash- 
ington, D.  C,  from  Wyoming,  Montana,  Dakota  and  Minnesota,  and  I  am 
also  aware  of  its  occurrence  in  Manitoba.  Here  in  Nebraska  it  is  one  of 
our  commonest  species  when  one  knows  where  to  look  for  it. 

71.  Pezotettix  Scudderl  Uhler. — Labette  Co.  (Newlon). 

The  collection  contains  a  single  specimen  which  I  refer  to  this  species 
with  some  doubt,  as  it  appears  to  vary  somewhat  from  typical  specimens 
taken  in  the  vicinity  of  Washington,  D.  C. 

72.  Pezotettix  nnicolor  Thos. — Topeka  (Mrs.  Cragin). 

Among  the  material  collected  at  Topeka  I  find  a  single  female  which  evi- 
dently belongs  to  this  species.  I  have  always  thought  that  vm'color  is  but 
a  variety  of  P.  Scudderi ;  but,  perhaps,  if  a  male  specimen  of  the  former 
could  be  examined,  the  two  Avould  prove  to  be  distinct. 

73.  Pezotettix  nebrascensis  Thos. — Topeka  (Cragin). 

The  collection  contains  a  specimen  of  this  species  which  diff"ers  so  much 
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from  all  our  other  North  American  Ptzotettigl  that  I  am  of  the  opinion  it 
should  be  separated  from  them  and  placed  in  a  j^'enus  by  itself.  It  hjis 
been  described  by  Dodge  iis  Fez.  autiinnialis  and  also  as  Caloptenm  colucrU. 
The  latter  name  wjis  given  to  a  long-winged  variety  that  occurs  at  various 
points  in  Nebraska,  but  especially  along  the  valleys  of  the  Platte  and  its 
tributaries. 

This  peculiarity  of  variation  in  length  of  wing  is  not  confined  to  this 
species  alone,  but  belongs  to  quite  a  number  of  other  grasshoppers  or 
locusts,  both  in  this  country  and  in  Europe.  In  most  instances  where  this 
variation  occurs,  the  species  have  been  described  under  several  names,  and 
not  unfrequently  are  the  two  forms  of  the  same  species  placed  in  different 
genera,  as  for  example  the  present  species.  The  form  of  the  male  cerci 
and  that  of  the  spine  on  the  presternum,  as  a  rule,  will  indicate  the  rela- 
tionship of  the  two  forms,  even  if  all  the  other  members  have  become  so 
differentiated,  through  either  lack  of  use  or  new  uses,  as  not  to  be  recog- 
nized. 

74.  i>act.yiotiiiii  pictum  Thus. — Barber  Co.  and  Great  Salt  Well  of 
Crooked  Creek  Valley,  forty  miles  southwest  of  Dodge  City  (Cragin). 

This  is  our  most  beautifully  colored  locust,  and  can  well  be  styled  the 
"Union  or  Patriotic  Grasshopper"  since  it  wears  the  stripes,  if  not  the 
stars,  of  the  most  glorious  flag  that  floats.  It  occurs  at  various  localities 
in  Dakota,  Nebraska,  Colorado,  and  Kansas,  but  usually  prefers  the  slopes 
of  rather  high  hills  somewhat  devoid  of  vegetation.  I  found  it  by  far  the 
most  numerous  at  Golden,  Colorado,  at  an  altitude  of  about  7,000  feet  above 
sea  level. 

75.  Hesperotettix  viridis  Thos.— Barber  Co.  (Cragin). 

This  insect  is  common  throughout  the  region  known  as  the  plains,  and 
appears  to  prefer  certain  plants  upon  which  to  rest  and  feed.  Among  these 
I  have  noticed  more  particularly  a  small  composite  flower  near  the  Bigelovia 
graveolens  or  Rabbit  Bush.  This  locust  also  occurs  as  far  eastward  as 
Iowa,  and  westward  to  the  Salt  Lake  Valley,  where  it  is  replaced  by  another 
species  that  is  undescribed. 

76.  Melanoplus   femur-riibrum  Do  Geer. — RenO  Co.  (L.  A.  and    H.  P. 

O'Hara);  McPherson  Co.  (Rundstrom);  Topek a  (Cragin). 

This  is  one  of  our  most  widely  distributed  locusts,  and  wherever  found 
appears  to  be  rather  common — at  times  even  numerous.*  It  has  been  re- 
corded as  occurring  in  Mexico,  Florida,  Canada,  British  Columbia,  Cali- 
fornia, and  all  intermediate  points.  It  also  occurs  at  Great  Bear  Lake, 
British  America.  Nowhere  are  there  specimens  to  be  found  with  other 
than  red  tibiae. 

77.  Meianopius  atiaiiis  Riley. — Labette  Co.  (Newlon) ;  Topeka  (Cragin) 
This  is  the  lesser  migratory  locust  of  the  United  States  and  adjoining 

portions  of  British  America.  It,  like  famur-rubrum,  is  very  widely  dis- 
tributed over  North  America,  specimens  occurring  as  far  southward  as  the 
Gulf  of  Mexico  and  northward  to  Alaska,  and  from  ocean  to  ocean.  Un- 
like the  preceding,  it  is  not  everywhere  present,  but  appears  to  occur  in 

*It  is,  this  sea,8on  at  least,  our  most  common  species  at  Topeka.— [F.  W. 
Cragin, 
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isolated  areas  over  which  it  is  common.  These  localities  are  more  frequent 
in  mountainous  and  hilly  regions  than  in  open  country.  Atlanis  is  the  species 
that  often  occurs  in  hurtful  numbers  throu.uhout  the  New  England  States, 
and  also  at  various  other  localities  throughout  the  interior.  In  general 
appearance  and  habits,  atlanis  approaches  S2yrefns  more  closely  than  it  does 
femur-ruhrum  or  any  of  our  other  North  American  Mfdanopli,  of  which 
there  are  upward  of  fifty  described  species. 

78.  Melanoplus  spretus  Thos. — McPherson  Co.  (Rundstrom). 
There  is  but  a  single  specimen  of  the  much  dreaded  Rocky  Mountain 

Locust  contained  in  the  collection  before  me,  which  would  indicate  an  un- 
usual freedom  from  its  presence  throughout  the  State  at  this  time.  At 
any  rate,  this  is  true  in  reference  to  the  localities  from  which  the  various 
portions  of  the  collection  came.  As  there  has  so  full  a  history  of  this 
locust  been  written  at  various  times  in  the  past,  and  it  is  familiar  to  every 
one,  I  will  not  say  anything  further  of  it  here.  Should  anyone  wish  to 
read  what  has  already  been  said  on  the  subject,  I  would  refer  him  to  the 
three  reports  of  the  U.  S.  Entomological  Commission  relating  to  this  and 
several  other  injurious  insects  that  have  attracted  general  attention  on  ac- 
count of  their  great  destructiveness. 

79.  melanoplus  devastator  Scudd. — Garden  City  (Cragin). 

There  is  contained  in  the  material  from  the  above-named  locality  a  single 
pupa  of  a  locust  that  I  refer  to  this  species,  although  the  insect  in  ques- 
tion has  not  heretofore  been  recorded  from  that  immediate  locality,  but  has 
been  taken  at  Morrison,  Col.  This  is  the  locust  which  does  much  injury 
to  crops  in  California  and  adjoining  portions  of  Oregon.  It  also  occnrs 
throughout  Montana  and  in  northern  Dakota,  and  I  have  taken  it  in  Idaho 
and  northwestern  Wyoming. 

80.  Melanoplus  Inrldus  Dodge. — Reno  Co.  (L.  A.  and  H.  P.  O'Hara); 
Barber  Co.  (Cragin). 

This  species  belongs  to  one  of  the  groups  in  which  the  cerci  of  the  males 
are  forked,  M.  coUifius,  M.  tenebrosus,  M.  nigrocena  and  M.  deletor  being 
the  other  species  of  the  present  group.  It  was  firsr  described  from  Dodge 
Co.,  Nebraska,  but  occurs  on  uplands  throughout  all  of  eastern  Kansas  and 
Nebraska,  as  well  as  in  Iowa  and  Missouri,  with  perhaps  a  more  extended 
range. 

81.  Melanoplus  ang-ustlpennis  Dodge. — Barber  Co.  and  Topeka  (Cragin). 
This  species  belongs  near  M.  cinereus  Scudd.,  a  species  found  throughout 

the  Sage-brush  regions  of  the  West  and  Northwest,  where  it  (^M.  cinereus) 
feeds  upon  and  lives  among  the  foliage  of  the  different  species  of  Artemisia. 
M.  angustipennis,  likewise,  has  the  habit  of  hanging  about  plants  of  a  sim- 
ilar nature  and,  like  that  species,  this  is  more  "arboreal  "  than  otherwise, 
preferring  to  jump  from  plant  to  plant  rather  than  to  alight  upon  the  ground. 
I  have  the  species  fronj  as  far  south  as  Dimmit  Co.,  Texas,  and  from  Ft. 
Buford,  Dakota.     It  also  occurs  at  Anaheim,  California. 

82.  Melanoplus  flavidus  Scudd. — Barber  Co.  (Cragin). 

These  are  the  first  specimens  of  the  species  that  I  have  seen.  It  was 
described  from  specimens  taken  at  Morrison,  Col.,  and  is  evi<lently  re- 
stricted in  its  distribution  to  the  plains  of  Colorado  and  Kansas. 
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A3.  :*tfcianoi»inH  Packarciii  Scudd. — Barber  Co.  and  Garden  City  (Ora- 

irin). 

This  is  tlie  locust  which  was  described  as  Ccdoptenm  fasciatus^  Scudd., 
but  afterwards  chanired  to  the  above  name  by  the  same  author  to  avoid 
conflicting  with  the  Cat.  fasciatm  ot*  Walker,  a  species  found  at  St.  Mar- 
tin's Falls,  Hudson  Bay.  This  is  an  upland  in.sect  and  may  be  met  with 
thr(»ughout  the  western  half  of  the  United  States  and  British  America  at 
all  suitable  localities.  It  bears  some  resmblance  to  M.  blvittatus  Say,  but 
never  leaves  the  open  country  for  timbered  or  low  localities  where  the  veg- 
etation is  rank,  as  does  this  and  several  of  our  larger  species  of  this  genus. 

84.  Meianoplus  bivittatus  Say. — Labette  Co.  (Newlon);  Topeka,  Gar- 
den City  and  Barber  Co.  (Cragin). 

This  is  the  common  two -striped  locust  of  our  meadows  and  fields,  and 
usually  occurs  where  vegetation  is  rankest.  It  is  found  from  ocean  to 
ocean,  and  from  the  Gulf  of  Mexico  northward  to  the  Saskatchewan  River 
in  the  British  possessions.  Mr.  Scudder  says  that  the  variety  with  red 
posterior  tibite  is  the  Ccdoptenus  femoratus  of  Burmeister,  and  considers 
it  a  distinct  species. 

85.  Melanoplas  differeiitialis  Thos. — Labette  Co.  (Newlon);  Topcka, 
Garden  City  and  Barber  Co.  (Cragin.) 

This  is  (»ur  largest  species  of  the  genus  and  occurs  in  suitable  localities 
throughout  the  central  and  eastern  portions  of  the  United  States,  where  it 
also  frequents  low  grounds  among  the  rankest  of  vegetation.  M.  rohustus 
and  M.  ponderosus  are  allied  species  which  occur  in  Texas. 

86.  Melanoplns  Tnrnbnllii  Thos. — Garden  City  (Cragin). 

This  species  is  one  of  the  few  that  is  partial  to  some  particular  food-plant 
or  set  of  food-plants,  and  in  this  instance  it  is  the  members  of  the  Chen- 
opodiacese,  and  especially  the  different  kinds  of  pigweeds.  It  occurs  at 
various  points  throughout  Arizona.  New  Mexico,  Colorado,  Kansas,  Wyo- 
ming and  Montana.  Scudder's  Pezotettix  plagosus  is  a  synonym  of  this 
insect,  at  least  this  is  what  Mr.  Scudder  himself  states. 

87.  Tettix  grannlata  Say. — Topeka  (Cragin). 

The  small  Grouse  Locusts,  of  which  there  are  quite  a  number  of  species 
in  the  United  States,  are  very  difficult  to  identify,  and  appear  to  vary  so 
much  that  I  have  never  done  much  toward  trying  to  separate  the  material 
in  my  collection.  They  all  winter  over  as  larvaj,  pupse  or  mature  insects, 
and  are  to  be  found  on  sunny  hill  slopes  throughout  winter.  Their  favor- 
ite haunts  are  the  edges  of  groves  and  the  margins  of  streams.  Closely 
browsed  pastures  are  also  frequented  by  them  during  the  warm  days  of  late 
fall  and  early  spring,  where  they  appear  to  congregate  for  sunning  them- 
selves. They  never  become  so  numerous  as  to  injure  crops,  and  but  seldom 
enter  cultivated  grounds,  except  where  these  are  low  and  damp,  or  lie  along- 
side of  meadows  or  groves  near  streams. 

88.  Tettigiclea  polymorpba  Burm. — Barber  Co.  (Cragin). 

The  members  of  this  genus,  like  those  of  the  preceding  and  also  those 
of  Batrachidea,  are  found  in  like  localities  with  them,  and  are  also  similar 
in  general  appearance  and  habits. 
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Preliminary  Catalogue  of  the  Crayfishes  of  Kansas. 
By  Walter  Faxon,  A.  B.,  Sc.  D. 

1.  €ainbaru$(  siinulaiis  Faxon. — Proc.  Amer.  Acad.  Arts  and  Sci..  XX. 
112, 1884— Mem.  Mus.  Comp.  Zool.,  Vol.  X.,  No.  4,  p.  48,  PI.  I.,  fig.  12  ; 
PI.  VIII.,  figs.  3,  3',  3a,  3a',  1885. 

Tributary  of  Medicine  River,  Barber  Co.  Messrs.  Williams  and  Cragin. 
Fort  Hays  (Coll.  Mus.  Comp.  Zool.). 

2.  €ambariis   vrracilis  Bundy. — Bull,  111.  Mufe.  Nat.  Hist.,  No.  I.,    p.  5, 

1876.— Trans.  Wis.  Acad.  Sci.,  V.  182,1882.— Geol.  Wis.,  Surv.  of  1873- 
70,  I.  403, 1883.     Faxon,  Mem.  Mus.  Comp.  Zool,  Vol.  X.,  No.  4,  p.  56, 
PI.  VIII.,  figs.  4,  4',  4",  1885. 
Labette  Co.    W.  S.  Newlon. 

3.  Cambariis  I>io^enes  Girard. — Proc.  Acad.  Nat.  Sci.  Phila.,  VI.  88, 
1852.  Camharns  ohesus  Hasten,  111.  Cat.  Mus.  Comp.  Zool.,  No.  III.,  p.  81, 
PI.  I.,  figs.  39-42 ;  PI.  III.,^fig.  163  ;  PI.  IX.,  1870. 

Leavenworth  (Coll.  Mus.  Comp.  Zool.). 

4.  Cambariis  immuiiis  Hagen. — 111.  Cat.  Mus.  Comp.  Zool.,  No.  III.. 
p.  71,  figs.  101, 102;  PI.  III.,  fig.  160  ;  PI.  VlIL,  fig.  6, 1870.  Camharu.s 
signifer  Herrick,  Tenth  Ann.  Rep.  Greol.  Nat.  Hist.  Surv.  Minn,  for  1881, 
p.  253, 1882. 

Leavenworth  (Coll.  Acad.  Nat.  Sci.  Phila.).     Ellis  (Coll.  C.  H.  Gilbert). 

4a.    Cainbarns   iininiinis  Hagen,  var.   spiiiirostris   Faxon. — ProC.  Amer. 

Acad.  Arts  and  Sci.,  XX.  146,  1884.— Mem.  Mus.  Comp.  Zool.,  Vol.  X., 
No.4,  p.  100,  PI.  I.,  fig.  5, 1885. 

Ward's  Creek,  Shawnee  Co. ;  F.  W.  Cragin  and  J.  B.  Fields.  When  I 
described  this  variety  in  1884,  I  had  not  seen  the  first  form  of  the  male, 
which  is  included  among  the  specimens  collected  by  Messrs.  Cragin  and 
Fields.  The  lateral  spines  of  the  rostrum  are  distinct  as  in  the  second - 
form  male  and  in  the  female ;  the  seta)  on  the  second  pair  of  legs  are  well 
developed ;  the  first  abdominal  appendages  are  shaped  exactly  as  in  the  first- 
form  male  of  the  typical  C  immunis. 

5.  ciambariis  Nal$»,  sp.  nov. — Male,  form  I. — Rostrum  long,  concave 
above,  lateral  margins  converging  from  the  base  to  the  lateral  spines,  which 
are  small  but  distinct;  acumen  of  moderate  length,  acute.  Post-orbital 
ridges  provided  with  a  minute  anterior  spine.  Carapace  smooth  and  light- 
ly punctate  above,  granulate  on  the  sides ;  lateral  spine  small,  acute;  cervi- 
cal groove  sinuate,  ending  anteriorly  in  a  small  branchiostegian  spine;  sub- 
orbital angle  not  prominent;  areola  very  narrow,  punctate,  the  margins 
parallel  from  the  anterior  to  the  posterior  triangular  fields ;  the  length  of 
the  areola  is  ecjual  to  one-half  the  distance  from  the  tip  of  the  rostrum  to 
the  cervical  groove.  Abdomen  as  long  as  the  cephalothorax.  Proximal 
segment  of  the  telson]  bispinose  on  each  side,  distal  segment  shorter  than 
the    proximal.     Antenniie  longer  than  the  body;   lamina?  a  little  longer 
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than  the  rostrum,  broad,  broadest  at  the  middle,  subtruncate  at  the  end, 
with  an  external  apical  spine.  Third  maxillipeds  densely  setose  within  sind 
below.  Anterior  process  of  the  epistoma  with  very  convex  sides.  Chela 
broad,  flattened  above,  punctat<3,  external  border  marj^inate ;  inner  marji^in 
ot*  the  hand  short,  with  a  double  row  of  dentiform  tubercles ;  finjijers  lonj^. 
movable  one  tuberculate  on  the  external  border,  toothed  on  the  internal 
border ;  external  finger  flat  above,  internal  margin  toothed,  and  bearded  at 
the  base.  Carpus  armed  with  a  row  of  small  tubercles  on  the  upper  side, 
with  a  strong  and  acute  internal  median  spine  and  a  small  one  at  the  ba.se; 
on  the  lower  side  the  carpus  is  provided  with  a  prominent  median  spine  and 
an  external  one  at  the  point  of  articulation  with  the  chela;  in  some  specimens 
there  is  a  small  spine  on  the  lower  face  of  the  carpus,  between  the  median 
spine  and  the  large  one  on  the  internal  margin.  Third  pair  of  legs  armed 
with  a  hooped  tubercle  on  the  inner  margin  of  the  third  segment.  First 
pair  of  aodominal  appendages  of  moderate  length,  twisted,  deeply  bifid, 
very  broad  in  the  middle;  rami  slender,  styliform,  strongly  re<'urved,  the 
inner  one  a  little  shorter  and  more  curved  than  the  outer  one,  the  outer 
one  corneous.  Length  from  tip  of  the  rostrum  to  the  end  of  the  telson. 
61  mm.     Length  of  antennae,  07  mm. 

The  second  form  of  the  male  differs  from  the  first  form  in  having  .smaller 
chelfe,  the  tubercles  on  the  third  pair  of  legs  less  developed,  the  first  ab- 
dominal appendages  less  deeply  cleft,  the  rami  stouter,  blunter,  and  not 
corneous. 

In  the  female  the  chela  is  similar  to  that  of  the  second  form  of  the  male, 
the  sternum  between  the  fourth  pair  of  legs  is  smooth,  the  annulus  ven- 
tralis  triangular  with  a  median  longitudinal  fissure. 

Labette  Co.;  W.  S.  Newlon.  5  males  form  I.,  5  males  form  II.,  7  fe- 
males. 

This  species  much  resembles  C.  vtrilis,  especially  the  form  called  variety 
A  by  Dr.  Hagen.  It  differs  in  the  shape  of  the  first  abdominal  append- 
ages of  the  male.  In  C.  NaU  the  rami  of  these  appendages  are  shorter  and 
more  strongly  curved  than  in  C.  vtrilis,  but  not  so  much  recurved  as  in  C. 
imniunis.  The  areola  is  narrower  than  in  C.  vlrilk.  The  first  abdominal 
appendages  are  very  like  chose  of  C.  Palmeri,  its  ftir  as  can  be  seen  by  a 
comparison  of  the  second-form  males  alone ;  but  the  areola  is  not  obliter- 
ated in  any  part  of  irs  course  in  C.  ^V«4s  and  the  rostrum  is  more  tapering 
than  in  C.  Palme n. 

6.    <'ambarus    virilis   Hagen. — III.  Cat.    MuS.  Comp.   Zool.,  No.    III.    p. 

63,  PI.  L  figs.  28-28,  PI.  II.  figs.  128-132,  PI.  III.  fig.  155,  PI.  VIII., 
1870.  Camharus  dehilis  Bundy,  Bull.  111.  Mus.  Nat.  Hist.  No.  I.  p.  2-t, 
1876.— Trans.  Wis.  Acad.  Sci.  \.  181, 1882.— Geol.  Wis.  Surv.  1873-79, 
I.  403,  1883.  Camharus  coned  Streets,  Bull.  U.  S.  Geol.  Geogr.  Surv. 
Terr.,  III.  803,  1877. 

Tributary  of  Kansas  River,  Shawnee  Co.  F.  W.  Cragin.  Ward's 
Creek,  Shawnee  Co.  J.  B.  Fields  and  F.  W.  Cragin.  Wabaunsee  Co.  J. 
B.  Fields.  Garden  City,  F.  W.  Cragin.  Leavenworth  (Coll.  Acad.  Nat. 
Sci.  Phila.)  Manhattan.  (Coll.  Acad.  Nat.  Sci.  Phila.)  Republican  River, 
northwest  of  Fort  Riley  (Coll.  Acad.  Nat.  Sci.  Phila.)  Ellis,  (Coll.  Pea- 
body  Acad.  Sci.  Salem.)* 
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'7.  C)aiitbai*rts  iiegrlectus  sp.  nov. — Male,  form  I. — Rosti'um  broad,  sub- 
excavated,  witli  a  median  longitudinal  carina;  sides  nearly  parallel  from  the 
base  to  the  lateral  spines,  which  are  very  smaU,  brown,  and  horny;  acumen 
of  moderate  length.  Post-orbital  ridges  with  very  small  anterior  spines,  or 
none.  Carapace  oval,  flattened  above,  punctate,  lightly  granulate  on  the 
sides,  lateral  spine  obsolete,  antero-lateral  border  angulated  below  the  eye; 
areola  of  moderate  width,  dilated  anteriorly  and  posteriorly.  Abdomen 
equal  to  the -cephalothorax  in  length;  basal  segment  of  the  telson  two- 
spined  on  each  side.  Antennae  shorter  than  the  body ;  lamina  as  long  as 
the  rostrum,  broadest  toward  the  distal  end,  apical  spine  of  moderate 
length.  Anterior  process  of  the  epistoma  long,  subtruncate.  Third  pair 
of  maxillipeds  hairy  within,  naked  below.  Chelipeds  short;  chela  broad, 
punctate  above  and  below,  inner  margin  furnished  with  a  double  row  of  de- 
pressed squamous  tubercles;  fingers. of  moderate  length,  more  or  less  gap- 
ing at  the  base,  with  a  row  of  round  tubercles  on  their  opposed  edges,  outer 
margin  of  the  movable  Mer  furnished  with  low  tubercles.  Carpus  broad, 
punctate  above,  with  a  strong  median  spine  on  the  internal  border  and  a 
small  one  near  the  base ;  there  are  no  spines  below.  Superior  border. of 
meros  armed  with  two  obliquely-placed  ante-apical  spines;  the  lower  face 
of  the  meros  presents  two  rows  of  spines.  Third  segment  of  the  third 
pair  of  legs  hooped.  First  pair  of  abdominal  appendages  nearly  straght, 
terminating  in  two  long,  slender,  pointed,  horny  styles ;  the  anterior  style 
(outer  part  of  the  appendage)  a  little  longer  than  the  posterior  and  slightly 
recurved. 

In  the  second  form  of  the  male  the  first  abdominal  appendages  are  cleft 
but  a  short  distance.  The  terminal  part  of  the  appendages  is  stouter  and 
not  corneous,  and  th*3  tips  of  the  rami  are  rather  blunt. 

In  the  female  tlVe*annulus  ventralis  presents  a  deep  transverse  fossa, 
bounded  on  all  sides  by  a  prominent  wall,  which  is  bituberculate  in  front. 

Length  of  a  male,  form  II.,  74  mm.  Lenth  of  areola  13  mm.  Breadth 
of  areola  in  the  middle,  8  mm. 

Mill  Creek,  Wabaunsee  Co.;  F.  W.  Cragin  and  J.  B.  Fields.  2  males 
f.  I.,  1  female. 

This  is  the  species  mentioned,  but  not  named,  in  my  Revision  of  the 
Astacidae,  page  94,  ilnder  C.  propinqHus.  When  that  work  was  written  I 
had  seen  but  three  specimens  of  this  crayfish,  all  o\'  them  second-form 
males,  without  locality.  I  then  forbore  to  present  a  complete  description 
of  it.  The  collection  of  Messrs  Cragin  and  Fields  supplies  the  first-form 
male  and  the  female.  In  general  appearance  this  species  nearly  resembles 
C.  propmquus,  but  the  sexual  appendages  are  quite  different,  resembling 
tliose  of  C.  rusticus,  var.  pl^cldus. 

The  tips  of  the  fingers  are  orange-colored,  preceded  by  a  dark-colored 
annular  band. 


*The  Peabotly  Aciideuiy  specimens  from  Ellis  were  collected  some  years  ago 
by  Dr.  L.  Watson. 
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First  Contribution  to  a  Knowledge  of  the  Myriopoda  of  Kansas. 

By  F.  W.  Cragin,  Sc.  B. 

The  present  Contribution  does  not  cover  a  moiety  of  tlie  M7/n'opodu.oi' 
Kansas,  nor  does  it  even  embrace  all  of  the  genera  contained  in  the  collec- 
tions of  the  Survey.  It  will  be  followed  f^hortly  by  suj)plrnientary  CN)n- 
tributions. 

CERMATID.E. 

Cermatia  forreps,  Raf. — This  lively  "wall-sweeper"  is  cerlainly  distrib- 
uted throuiihout  the  State.  1  have  n»et  with  it  frecjuently  in  Shawnee  and 
Barber  counties,  and  have  received  several  Labette  Co.  specimens  from  Dr. 
W.  S.  Newlon.  Irs  abundance,  in  connection  with  its  bizarre  appearance 
and  '•  promptness"  of  action,  make  it  an  object  of  popular  observation  and 
dread.  It  seems  to  feel  ecjually  at  home  in  houses,  in  woods,  and  in  shady 
ravines. 

MTHOlillD.E. 

Xeolitliobiii$i  iiior«iax,  L.  Koch. — Six  specimens  from  the  bluffs  of  Mul- 
berry (Veek.  near  Sun  City,  and  one  from  a  high  hill  about  ten  miles  south- 
west (»f  Medicine  Lodire;  all  found  under  stones. 


SCOLOPKNDKID^E. 

Scolopendra  lieros.  Grd. — A  specimen  of  this  lariii^centipede,  taken  sev- 
eral years  since  in  Turkey  Creek  valley,  in  the  tionljfj^tern  part  of  Barber 
county,  and  measuriiiir  7.25  inches  in  length.  hjisOjeen  presented  to  the 
Survey  by  Mr.  C.  H.  Dougla.ss.  A  specimen  8  inches  in  length,  loaned  the 
Survey  by  Dr.  S.  M.  Ke.ssler,  was  taken  in  the  Indian  'J'erritory  not  fa*- 
.south  of  the  Kansas  line. 

From  all  the  testimoBy  that  t  have  been  able  to  gather,  it  seems  that 
the  bite  of  this  centipede  is  sometimes  fatal,  but  that  its  more  common  ef- 
fect is  a  bad  sore,  resulting  in  a  sloughing  of  the  fl^esh  from  the  affected 
part  and  leaving  a  more  or  less  cavernous  scar.  It  was  a  large  centipede, 
and  probably  a  specimen  of  this  species,  whose  bite  resulted  in  the  death  of 
Mr.  Crouch,  sourh  of  Dodge  City  two  or  three  years  since.  The  circum- 
stitDces.  which  were  as  follows,  are  vouched  for  by  various  residents  of 
southwestern  Kan.sas:  3Ir.  Crouch  was  one  of  a  party  in  pursuit  of  a 
criminal.  Sitting  down  to  rest  in  the  shad^Mmd  being  somewhat  warm, 
he  had  taken  off  his  hat,  when  a  centipede  dropped  upon  and  bit  the  top 
of  his  head,  causing  his  death  within  less  than  an  hour. 

This  seems  to  be  an  exceptional  case,  as  ir  is  not  u  very  unusual  thing  in 
the  southwestern  territories  to  meet  with  a  man  who  bears  a  great  hollow 
scar  which  he  asserts  is  the  relic  of  a  centipede's  bite. 

Fortunately  L.  heros  is  not  of  general  distnbuti<»n  in  Kansas,  and  ap- 
parently finds  its  northern  limit  in  our  .south -central  and  southwestern 
counties.     Old  settlers  of  Barber  county  say  that  large  centipedes  are  less 
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common  to-day  in  tluit  rcirion  than  formerly.  They  are  reported  as  ratlier 
common  in  the  Cimarron  valley;  and  thence  through  the  southwestern  ter- 
ritory and  Mexico,  they  are  a  characteristic  feature  of  the  fauna,  a  con- 
stant bugbear  to  the  inhabitants  of  adobes  and  dug-outs. 

The  species  is  extremely  variable. 

Scolopendra  heros,  Grd.,  var.  castaiieiceps.  Wood. — This  beautiful  va- 
riety of  heros^  deep-shining  green  with  orange- colored  head,  is  not  uncom- 
mon in  Barber  Co.,  where  I  obtained  several  specimens  from  beneath  blocks 
of  gypsum.     I  have  seen  a  single  specimen  over  six  inches  in  length. 

Scolopendra  liero!>«,  Grd.,  var.  nov.  prismatica. — Under   this   name  may 

be  recorded  an  interesting  variety  of  this  species  from  the  vicinity  of  Medi- 
cine Lodge,  contributed  to  the  survey  by  Mr.  G.  L.  Johnston.  It  is  re- 
markable for  its  strongly  bicarinate  scuta.  The  superior  surface  of  each 
scutum,  except  the  firsi  and  last,  may  be  said  to  be  bounded  by  three  planes, 
one  horizontal  and  two  sloping  from  either  side  of  the  same  and  making 
with  it  a  clearly-cut  angle,  giving  the  appearance  of  a  double  bevel.  The 
general  color  of  the  specimen  in  alcohol  is  deep  purplish-black,  in  sharp 
contrast  with  the  bright  orange-brown  of  the  head  and  first  body  segment; 
feet  greenish-yellow,  the  last  pair  concolorous  with  the  body,  and  a  little 
stouter  than  in  the  typical  species. 

Scolopendra  polymorpiia.  Wood. — llice,  Finney,  and  Barber  Cos., — in 
the  last  named  county,  common  in  the  debris  of  the  gypsum  rock.  Mrs. 
J,  K.  Pitts  has  contributed  a  specimen  whose  exact  locality  is  now  lost, 
but  was  probably  in  the  vicinity  of  Topeka. 

This  is  the  comnjon  Scolopendra  of  Kansas.  The  largest  specimens 
exceed  four  inches  in  length.  One  specimen  has  the  joints  of  the  antenna* 
30,  29 ;  another,  30, ^28  in  number. 

Scolopendra  morsitans,  Linn.,  var.  nov.  ccerulescens. — A  centipede  with 
antennae  20-jointed,  I  refer  here  provisionally,  though  it  differs  in  some 
respects  from  the  characters  given  by  Newport  and  Wood  for  this  species, 
a!id  though  the  latter  author  has  expressed  his  belief  that  S.  morsitans  is 
not  an  inhabitant  of  the  United  States.  The  color  is  a  uniform  light  blue, 
or  greenish  blue,  pale,  almost  to  translucence,  the  legs  being  nearly  color- 
less and  transparent.  The  mandibles  are  dark  green,  in  sharp  contrast 
with  the  light-bluish  hue  of  the  other  mouth-parts,  which  are  concolorous 
with  the  head  and  body.  The  entire  animal  is  of  a  niore  delicate  structure 
than  is  usually  seen  even  in  snuill  specimens  of  the  genus.  The  reflexed 
antennae  cover  about  four  segments  of  the  body.  The  length  is  a  little 
over  an  inch.  These  characters  will  sufhcc  to  distiriguish  this  variety  of 
morsitans^  it'  I  am  right  in  referring  it  to  that  s[)ecies;  but  I  shall  elsewhere 
give  the  details  of  its  form  and  armature. 

Newport  states  that  the  range  of  S.  moisf'fuN.s  includes  the  tropical  and 
subtropical  portions  of  the  New  World,  and  an  unknown  portion  of  China. 
In  view  of  the  many  subtropical  features  in  the  fauna  of  southern  Kansas 
that  have  already  come  to  light,  the  discovery  of  this  species  in  that  region 
need  be  hardly  a  matter  of  surprise.  Our  specimen  was  found  under  a 
stone  on  the  summit  of  a  high  hill  in  Barber  Co.,  about  500  feet  above  the 
Medicine  River  at  Medicine  Lodge. 
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GEOPHILIDiE. 


GeophiliiH  bipnncUcppN,  Woo<l. — Two  specimens  of  this  distinctly 
marked  species  were  recently  collected  by  the  writer  in  Jrfferson  Co.  One 
of  these  specimens  has  sixty-five  pairs  uf  legs. 

IUUD.«. 

inlns ,  — . — Specimens  of  luhis  are  abundant  in  Shawnee  Co., 

but  I  sliall  not  be  able  to  report  upon  any  of  them  in  the  present  Contri- 
bution. 

Spiroboins  nncisrerns.  Wood  (?) — A  specimen  of  this  genus  from  Topeka 
I  refer  to  unc'fferus,  iis  it  agrees  better  with  that  species  than  with  any 
other.  It  seems  to  present  important  differences,  however ;  and  I  will 
withhold  final  decision  upon  it  for  a  later  paper. 

POLYDESMID^. 

Polydesmiis  VirgrinienHis,  (Drurs)  Wood. — Two  specimens  from  the  Kan- 
sas Valley  woods,  Shawnee  Co.,  are  both  clearly  referable  to  this  species,  as 
is  shown  by  the  very  characteristic  jreiiitalia.  One  of  them  aij^rees  in  full 
with  Wood's  description  ;  the  other  differs  considerably  in  color,  but  chiefly 
in  its  much  paler  and  less  distinct  color  pattern. 

Polydesmns  floridns.  Wood. — Two  specimens,  collected  near  Thonipson- 
ville,  Jefferson  Co.,  by  the  writer.  A  third  from  near  the  sanie  locality  is 
contributed  by  Miss  Dai.sy  McCampiiell.  I  think  that  I  have  taken  the 
same  specirs  in  Shawnee  Co.,  but  have  none  in  hand  from  this  county  at 
the  present  writing. 


First  Contribution  to  a  Knowledge  of  the  Arachnida  of  Kansas. 
By  F.  W.  Cragin,  Sc.  B. 

This  short  list  is  but  a  precursory  frairment  of  a  series  of  observations 
which  the  Survey  is  making  upon  the  spiders  of  Kansas, 

The  distribution  and  abundance  of  the  species  herein  given  will  be  more 
fully  stated  in  later  Contributions. 

My^aie  Hentzii, Grd. :  Trap-doou  Spider. — Barber  Co.  (A.  J.  McCabe); 
Chauto.uqua  Co.  (C  H.  Hosford). 

This  spider  is  known  in  southern  Kansas  as'  ''Tarantula"  and  "Bird 
Spider;"  but  the  name,  '-Tarantula,"  is  more  properly  applied  to  species 
ot  the  genus  Li/cosa,  and  the  true  Bird  Spider  is  a  much  larger  species, 
M.  avicularia,  confined  to  the  American  tropics.  The  females  of  J/.  Hentzii 
are  probably  the  largest  specimens  of  genuine  "Jayhawker"  spiders  ex- 
tant.    Both  sexes  are  represented  in  these  specimens.  • 

Since  the  above  specimens  of  Hentzii  were  recorded  in  our  list,  numer- 
ous specimens  have  been  seen  by  the  writer,  and  several  collected ;  chiefly 
from  Barber  Co.  and  westward.  It  varies  in  color  from  reddish-brown  to 
black. 
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l.yco»a  fatifera,  Hentz. :  TARANTULA. — Three  specimens  from  Shawnee 
Co.,  June  to  September,  and  one  from  Brown  Co.  They  present  the  fol- 
lowing cliaracters  not  mentioned  by  Hentz  :  Cephalothorax  with  an  incom- 
plete dorsal  stripe  of  pale  red ;  sides  and  ventral  surface  of  abdomen  light 
reddish-brown, speckled  with  black;  legs  reddish-brown  and  fuscous  in  sub- 
dued contrast.  The  color  of  the  body  above  is  dark  blue-brown.  The 
phase  thus  characterized  may  be  provisionally  designated  as  var,  centralis^ 
its  exact  relation  to  fatifera  being  as  yet  uncertain. 

The  Topeka  specimens  were  collected  by  Messrs.  L.  T.  Matthews  and  A. 
Tucker,  and  the  writer;  that  from  Brown  Co.  by  Miss  Mara  Becker.  A 
specimen  has  been  recently  contributed  from  Reno  Co.  by  Mr.  L.  A. 
O'Hara. 

i^ycosa  pliosa,  (jrd. — One  male  taken  in  Shawnee  Co.,  in  September,  by 
the  writer.  The  general  grey  color  has  a  pinkish  shade.  The  specimen 
differs  from  Girard's  description  only  in  having  a  subrect-angular  area  of 
black,  not  sharply  defined  upon  the  upper  surface  of  the  abdomen  anter- 
iorly. The  black  deritoid  processes  on  the  distal  end  of  the  chelicera  are, 
on  its  upper  (anterior)  margin  one,  and  on  its  lower  margin  three  in  num- 
ber, and  nearly  equal.  The  fourth  leg  is  about  1.55'  in  length,  the  others 
averaging  about  .  1'  successively  shorter  in  the  order  peculiar  to  the  genus. 
Cephalothorax  .44'  in  length  by  .31'  in  breadth. 

L.ycosa  riparia,  Hz. — Shawnee  Co.,  August;  entering  an  outbuilding. 
Thougli  the  single  specimen  which  I  refer  to  this  species  was  not  taken 
near  water,  it  differs  in  no  important  respect  from  Hentz's  description  and 
figure.  It  has,  however,  the  two  rows  of  dots  on  the  abdomen  yellow  in- 
stead of  white.  The  two  black  spots  and  line,  often  present  in  this  species 
at  the  base  of  the  abdomen  inferiorily,  is  in  this  instance  lacking. 

Ag-eiena  ncevla,  Bosc. — Shawnee  Co.  As  elsewhere  in  the  United  States, 
the  commonest  of  spiders,  building  its  geometric  web  in  corners  of  houses 
and  outbuildings,  and  less  commonly  in  the  lee  of  bushes. 

Epeira  domiciliorum,  Hz.  (?) — Topeka,  cellars  and  dark  rooms. 
Kpelra  diadema,  Hz. — Shunganunga  and  Wakarusa  valleys. 
£peira  riparia,  Hz. — Shawnee  and  Barber  Cos.,  frequent.  Appar- 
-ently  not  partial  to  margins  of  waters  in  Kansas,  nor  even  to  bottom-lands, 
but  cqmmonly  stretching  its  web  in  gardens  and  beside  bushes  or  weeds 
in  shady  places.  It  is  perhaps  more  generally  distributed  in  this  (1885) 
than  in  dryer  seasons. 

Specimens  have  been  contributed  to  the  Survey  from  Labette  Co.  by  Dr. 
W.  S.  Newlon,  and  from  Reno  Co.  by  L.  A.  O'Hara. 

Epeira  fasciata,  Hz. — I  have  taken  this  species  only  in  the  valleys  of  the 
Medicine  River  and  Turkey  Creek,  Barber  Co.  It  is  doubtless  also  com- 
mon in  eastern  Kansas. 

Epeira  sepUnia,  Hz. — A  single  female  specimen  taken  in  Shawnee  Co. 
in  August,  descending  from  the  top  of  a  door. 
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Miscellaneous  Notes. 

While  collecting  for  the  Survey  in  McPhereon  county,  in  the  summer 
of  1884,  the  director  found  the  curious  and  interesting  Azollu  Americana 
growing  abundantly  upon  the  shallow  water  and  mud  at  the  margin  of 
Lake  Inman.  It  seems  not  to  have  been  hitherto  recorded  from  Kansas. 
Later  it  has  been  sent  to  us  from  Neosho  River  at  Oswego  by  Dr.  W.  S. 
Newlon. 

Buthxis  Carolinianm  appears  to  be  generally  distributed  in  Kanstis.  but 
is  evidently  not  common  in  our  northern  and  eastern  counties.  I  have 
found  it  abundant  in  stony  places  on  the  Gypsum  Hills  of  Barber  county. 
A  specimen  from  south  of  Emporia  has  been  contributed  by  Mr.  Frank 
Kizer.  and  a  number  (»f  young  from  McPherson  Co.,  by  Dr.  John  Kund- 
strom.  Scorpions  (which  are  probably  of  this  species)  are  reported  as  oc- 
curring commonly  in  the  vicinity  of  Wallace,  in  the  northwestern  part  of 
the  State,  and,  less  commonly,  as  far  northeast  as  Douglas  county. 

A  specimen  taken  near  the  fire,  in  d«house  in  Medicine  Lodge,  in  cold 
weather,  has  been  contributed  by  Mr.  0.  L.  Johnston. 

Dr.  H.  C.  Wood  first  recorded  this  species  from  Kansas,  and  appears  to 
have  been  also  the  first  to  recognize  the  peculiar  subtropical  affinities  of  the 
fauna  of  Kansas.  (See  his  monograph  of  the  North  American  Pedipdlpi, 
under  B.  CaroUniana.) 

Elevation  above  sea-level  having  a  marked  influence  upon  the  distribu- 
tion of  insects,  it  may  be  interesting  to  note,  in  connection  with  Mr.  Bru- 
ner's  report  on  Orthaptera,  the  elevations  of  the  respective  localities  which 
furnished  the  specimens.  They  are  as  follows,  the  numbers  usually  refer- 
ring to  the  elevation  at  the  depot  grounds  of  the  A.  T.  &  S.  F.,  U.  P.^  and 
S.  K.  railroads: 

Town.  County.  Elevation. 

Ellis Ellis  (western) 2,117 

Garden  City Finney  (formerly  Sequoyah) 2,827 

Great  Bend Barton 1,841 

Lindsborg McPherson  1,332 

Medicine  Lodge Barber 1,449 

Oswego Labette 895 

Reno  Center Reno 1,525-1,550 

Sun  City Barber (?)  1,750 

Topeka Shawnee 884 

Many  of  the  Barber  Co.  specimens  were  collected  on  the  Gypsum  Hills, 
200-500  feet  above  the  valley  elevation  above  given  for  Medicine  Lodge.' 

Prof.  E.  D.  Cope,  of  paleontological  and  herpetological  fame,  has  twice 
paused  in  his  passage  across  the  continent  to  note  the  progress  of  our  work 
and  bestow  a  word  of  cheer.  In  one  of  these  brief  visits,  he  discovered 
among  some  unstudied  material  recently  collected  by  the  director  of  the 
Survey  in  Barber  county,  a  specimen  of  Rhhiocheih(.s  LeContei,  B.  and 
G.,  which  shows  some  remarkable  variations  from  the  typical  species.  A 
brief  note  upon  this  specimen  will  appear  from  the  pen  of  the  Professor  in 
our  next  Report. 

The  specitnen  was  brought,  living,  to  the  director  of  the  Survey,  by  Mr. 
Chancy  Smith  of  Medicine  Lodge,  who  captured  it  in  a  garden  in  that 
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town.  It  has  previously  been  reported  from  southern  Texas  and  California 
only,  and  it  is  therefore  needless  to  say  that  the  discovery  of  this  rare  and 
beautifully  colored  serpent  in  southern  Kansas  greatly  extends  its  known 
range  and  adds  yet  one  more  emphatic  link  to  the  already  strong  chain  of 
evidence  which  asserts  that  the  fauna  of  southern  Kansas  has  many  features 
usually  regarded  as  sub-tropical. 

The  genus  Pinus  has  never  appeared  on  any  of  the  local  lists  relating 
to  the  flora  of  Kansas. 

Dr.  J.  H.  Oyster,  of  Paola,  who  recently  passed  through  Topeka,  and 
stopped  long  enough  to  fflance  at  the  Wasburn  cabinet  and  the  work  of  the 
Biological  Survey,  called  our  attention  to  the  fact  that  a  species  of  Pinus 
has  been  ascribed  to  Kansas  by  Prof.  Sargent  in  his  "Report  on  the  Forest 
Trees  of  North  America."  On  referring  to  that  work,  we  find  (p.  200) 
Pinus  ??iiVt'.s',Mich.,  the  Short-leaved  Yellow  Pine,  given  as  native  to  south- 
eastern Kansas.  ,  It  is  certainly  not  common,  even  in  that  favored  section 
of  the  State. 

Puring  a  brief  trip  to  Cherokee  county,  Dr.  Oyster  learned  that  large 
pines  had  been  felled  in  that  county  by  the  settlers,  but  could  learn  of  none 
still  standing,  save  a  few  saplings,  the  locality  of  which  he  was  unable  to 
viiit.  He  was,  however,  informed  by  reliable  parties  that  there  exists  a 
small  group  of  pines  at  a  point  almost  exactly  on  the  line  between  Kansas 
and  Indian  Territory,  while  a  considerable  grove  of  the  same  exists  but  a 
very  few  miles  further  .south. 

We  would  gladly  record  any  more  definite  observations  as  to  tne  past  or 
present  occurrence  of  Pinus  in  Kansas;  and  those  able  to  furnish  such  are 
respectfully  requested  to  Communicate  with  the  director  of  the  Survey. 

The  expense  of  publisliing  the  first  two  Bulletins  having,  for  various 
unforeseen  reasons,  proved  relatively  greater  than  it  will  henceforth  be,  the 
occasion  for  issuing  Bulletin  3  arrived  and  ibund  the  funds  available  for 
that  purpose  temporarily  exhausted.  To  avoid  an  interruption  which  would 
have  been  in  many  ways  detrimental  to  the  work  of  the  Survey,  we  issued 
a  call  to  various  friends  of  the  Survey  for  aid.  The  following  responded 
and  became  the  Patrons  of  Bullefin  3,  by  contributing  suujs  of  one  to 
five  dollars,  thus  enabling  us  to  keep  the  publication  abreast  of  the  work: 


George  J.  Angell,  Esq., 
S.  A.  Baldwin,  Esq.,  /.^^f''- 

Miss  Mara  A.  Becker.  .    ' 

George  Brinkman,  Esq.,         _   ,.  .-. 
Jerry  M.  Fields,  E.sq.,  V    '  \ 

L.  L.  Jewell,  Esq., 
Lucius  T.  Matthews,  Pjsq., 
Ralph  E.  McCampbell,  Esq., 
Angus  McMillan,  Esq., 

We  take  this  opportunity  to  return  our  sincere  thanks  to  these  kind 
friends  for  their  prompt  assistance,  and  we  trust  that  we  shall  have  no  need 
of  making  any  further  call  for  aid.  other  than  such  as  they  are  now 
giving  by  way  of  specimens  and  observations. 


J.  R.  Mead.  Esq., 

W.  S.  Newlon,  M.  D. 

Andrew  Sabine,  M.  D. 

B.  B.  Smyth,  Esq., 

William  Tweeddale,  Esq., 

Louis  Watson,  M.  D.. 

And  three  friends  of  the  Sur- 
vey, whose  names  are  with- 
held. 
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On  the  Genus  Campeloma,  Rafinesque,  with  a  Revision  of  the 
Species,   Recent  and   Fossil. 

By  R.  Ellsworth  Call. 

I. 
ON  THE  USE  OF  THE  NAME  OF  CAMPELOMA.* 

The  earliest  known  forms  of  this  member  of  the  family  Vivipatidsc  ap- 
pear to  have  been  described  by  Thomas  Say  as  a  L?/mHfr;a,f  the  type  of 
the  group  being  the  forms  now  commonly  found  in  collections  under  the 
name  of  Canipeloino  (Mel(inthft)  decisum.  The  original  figure  is  re- 
produced by  Mr.  W.  (}.  Binney  in  his  monographic  account  of  the  Amer- 
ican representatives  of  this  family  under  the  generic  name  of  Melantho\ 

The  name  of  Puludina  was  also  first  used  by  Say  for  these  forms  in  a 
subsequent  and  corrected  edition  of  the  work  first  above  mentioned.  This 
name,  notwithstanding  the  fact  that  the  genus  has  no  representatives  in 
the  American  malacologic  f4iuna,  continued  in  general  use  until  the  publica- 
tion of  Mr.  Binney 's  above  mentioned  paper,  and  is  still  occasionally 
employed  by  amateurs.  In  his  paper,  Mr.  Binney  introduces  the  name 
of  Mdantho,  Bowdich,  for  the  first  time  as  applying  to  this  group  of 
shells,  though,  in  its  use,   he  agrees  with  the  unpublished  work  of  Dr. 

^Vide  American  Naturalist,  Vol.  XVIl,  pp.  60:^-r,(M;  (1883.) 
f  Nicholson's  Encyclopaedia,  Amer.  ed.;  ed.  i  (1817),  and  ed.  ii  (1818),  article 
Conchology.  Vol.  4.  Plate  II,  lig.  <». 

:}:  Smithsonian  Miscellaneous  Collections,  No.  144  (1863j. 
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William  Stimf  son,*  following  whom  he  has  succeeded  in  bringing  Melantlio 
into  all  but  universal  use  among  American  conch ologists.  It  is  diffi- 
cult to  understand  just  how  these  forms  came  to  be  referred  to  an  exotic 
fossil  genus.  They  neither  agree  with  the  generic  diagnosis  of  Melantho 
nor  do  they  conform  in  station  to  that  of  the  type,  as  is  proven  by  the 
language  of  the  founder  of  that  genus.     He  says:  f 

"  Peristome  incomplete,  not  effusive  ;  very  thick  ;  white.  Subglobular. 
Marine." 

It  has  long  been  agreed  among  conchologists  that  the  type  of  Melantho 
was  probably  a  marine  tertiary  fossil  from  the  Paris  basin.  There  have 
been  but  few  attempts,  or  guesses,  to  place  the  fossil  form,  among  the 
latest,  however,  being  one  J  which,  probably  correctly,  refers  to  it  as  '•  per- 
haps a  Lunatia  or  Amauropsis."  Certain  it  is  that  Bowdich's  name  will 
not  apply  to  the  shells  here  considered,  whatever  may  be  the  final  disposi- 
tion of  his  genus  by  the  systematists.  A  copy  of  the  figure  of  the  type  of 
Melantho  is  here  given.  (Fig-  1.)  But  aside  from  the 
grave  doubts  excited  by  this  history  of  the  ibreign  genus, 
which  would  appear  to  invalidate  its  applicability,  there 
enters  into  the  (question  the  important  consideration  of 
priority. 

In  the  Smithsonian  publication  above  referred  to,  Mr. 
Binney  simply  substitutes  the  name  of  Melantho  for  Paln- 
(lina  and    Vicipara  as  used  by  authors  writing  on   these 
_  shells,  without  making  any  reference  to  the  prior  genus  of 

Fig.  1.  llafincsque  proposed  for  the  same  group.  It  was  the  mis- 
fortune of  the  French  naturalist  to  bear  the  incubus  attach- 
ing to  eccentricity  in  certain  of  his  relations  to  natural  science,  but  to 
charge  him  with  absolute  untruthfulness  is  unjust  to  a  most  zealous  stu- 
dent and  indomitable  collector.  1'he  discoveries  niade  by  Rafinesque 
during  his  long  residence  in  Kentucky  must  forever  give  him  a  front  rank 
among  the  earliest  students  of  American  conchology.  It  was  during  this 
residence  that  he  so  busily  occupied  himself  with  the  collection  and  de- 
scription of  very  many  mollusks — while  Say  in  Indiana,  Kirtland  and 
Hildreth  in  Ohio,  Lea  in  Philadelphia,  and  Barnes  in  New  York,  rival 
pioneers  in  the  study  of  American  shells,  were  e(jually  busy  in  description 
and  illustration.  It  happened  then,  as  it  too  often  happens  now,  that  a 
community  of  interests  among  the  western  writers  agreed  to  exclude  the 
work  of  Batinesque.j^  though  students  of  land  mollusca  and  ichthyologists 
agree  in  granting  him  a  fair  place. 

In  1811)  Rafinesque  proposed,  among  others,  two  genera  of  considerable 
taxonomic  importance  of  late,  the  second  of  which  was  characterized  as 
following  under  the  name  of  Oampeloma  : 

^Vide  Land  and  Fresh-Water  Shells  of  North  America,  Pt.  Ill  (1865),  preface, 
p.  iii. 

fElem.  Conch.  (Bowdich),  p.  27,  1*1.  IV,  fig.  l'>  (1822). 

t  W.  H.  Dall,  in  Proc.  U.  S.  National  Museum,  Vol.  VII 1,  p.  25()  (1885). 

^/^  Vide  Synopsis  of  the  Family  Unionidjo,  fourth  edition,  p.  xxx  (1870). 
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"  Teste  ovale.  Ouverture  ovale,  ha^e  tronqtiee,  levrea  refl^chies,  unies  en 
pointe  posterieurement.     Point  (T  ombilic.     Animal  inconnu.^^* 

The  translation  may  stand  as  following : 

Shell  oval.  Aperture  oval,  truncated  at  base ;  lip  reflected,  united  in  a 
point  behind.     Umbilicus  wanting.      Animal  unknown. 

For  the  particular  shell  before  him,  Rafinesque  proposed  the  specific 
name  of  crassula,  in  allusion  to  its  texture,  and  stated  that  he  had  only 
found  it  in  the  Ohio.  Tn  addition  to  the  other  specific  characters  of  the 
type,  his  shell  was  described  as  having  "  four  whorls  of  the  spire  reversed, "f 
— a  feature  of  somewhat  common  occurrence  among  the  members  of  the 
group,  though  the  individuals  are  normally  dextral.  There  seems  little 
doubt  that  the  specimen  serving  as  the  type  was  a  reversed  specimen  of 
Sdy's  Paludina  2fonderoHa^  a  species  very  common  in  the  Ohio.  To  this 
add  the  etymology  of  both  generic  and  specific  names,  the  former  of  which 
is  in  exact  agreement  with  the  sigmoid  character  of  the  aperture  of  nearly 
all  the  species,  the  latter  in  agreement  with  the  texture  oY  pondcroaa^  and 
there  is  left  small  doubt  iis  to  the  real  character  or  true  identity  of  the 
specimen  on  which  the  genus  was  founded. 

For  many  years  the  generic  name  seems  to  have  remained  hidden  in 
that  seclusion  afforded  by  the  journal  in  which  it  originally  appeared.  At 
all  events,  if  known  to  American  writers,  it  was  never  used  nor  mentioned. 
But  in  1864  so  great  became  the  interest  of  students  in  an  attempt  to 
identify  the  Uniotiidff.  described  by  Rafinesf{ue,  as  a  possible  means  of 
disarming  the  jealousies  so  apparent  among  the  students  of  that  group,  that 
Messrs.  Binney  and  Tryon  planned  and  brought  out  a  complete  reprint  oi' 
the  conchologic  writings  ot  that  author,  bringing  together  in  convenient 
form  his  numerous  scattered  memoirs  and  shorter  notes.  No  attempt, 
however,  was  made  by  either  of  them  to  connect  the  generic  and  specific 
diagnoses  with  known  forms  —  a  task  which  would  be,  confessedly,  in 
many  instances,  barren  of  useful  results.  The  first  naturalist  to  prop- 
erly use  OnnpeJoma  was  Dr.  Gill,  who,  in  1864,  cited  the  main  facts  in 
the  history  of  the  genus,  showed  that  it  had  precedence  of  Mclantlio  by 
three  years,  and  would  thus  replace  that. name,  had  it  been  properly 
applied;  and  that  the  diagnosis  could  have  been  based  only  upon  a  mollusk 
referable  to  Palndina  as  that  genus  was  then  understood  by  naturalists. | 

This  was  the  first  successful  attempt  to  interpret  Campeloma  and  refer 
to  it  a  well  known  mollusk.  While  students  of  recent  mollusca  were  using, 
at  pleasure,  Paludijia  and  Melantlw^  the  palaeontologists  were  assiduously 
using  Campeloma  for  the  fossil  forms  of  the  genus.  Its  use  in  palaeon- 
tology dates  from  the  report  of  Meek  and  Hayden  on  the  "  Palaeontology 
of  the  Upper  Missouri. "Jj  The  first  named  writer  gives,  also,  a  succinct 
account  oi' the  genus  in  the  final  reports  of  the  U.  S.  Geol.  Survey  (Hay- 
den), Vol.  IX,  pp.  585-586  (1876).  from  which  date  the  use  of  the  name 
has  been  unquestioned. 

*  Journ.  de  Physique,  de  Chiniie,  d'Histoire  Naturelle,  Bruxelles,  Tome 
LXXXVIII,  p.  423. 

f  "  4  tours  de  spires  contraires.''     Loc.  cit. 

X  Proc.  Phila.  Acad.  Nat.  Sci.,  p.  152,  et  seqq.  (18G4). 

\  Smithsonian  Contributions  to  Knowledge,  No.  172,  pp.  114-1  IT)  (1804). 
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In  Europe  the  genus  was  not  unknown,  but  appears  to  have  been  as 
strangely  misinterpreted  as  was  Melantho  by  American  systematists.  Herr- 
mannsen  *  correctly  gives  all  facts  pertaining  to  the  founding  of  the  genus, 
such  as  date  and  etymology,  but  follows  Menke  in  making  it  a  subgenus 
under  Turbo,  thus  entirely  mistaking  its  scope.  But,  in  the  same  treatise  f 
he  revises  this  opinion  and  refers  Campeloma  to  Melanopsis,  of  Ferussac, 
with  a  mark  of  doubt,  still  misinterpreting  its  true  affinities.  The  Messrs. 
H.  and  A.  Adams  J  make  Campeloma  a  synonym  of  Melanopsis  and  thus 
follow  Herrmannsen.  How  such  reference  came  to  be  made  it  is  not  easy 
to  comprehend,  unless  the  known  viviparous  character  of  many  Melamidse 
has  influenced  the  decision.  Melanop^U  is  not  found  in  any  portion  of 
North  America — nor.  indeed,  so  far  as  known,  anywhere  on  the  Western 
continent.  The  allied  genus  Hemisinus  (of  which  Basistoma,  Lea,  is  a 
synonym)  is,  however,  found  in  Central  and  South  America.  Melanopds 
occurs  in  the  Mediterranean  sub-region  (in  Asia  Minor.  Spain,  Italy  and 
North  Africa),  and  also  in  New  Caledonia  and  New  Zealand.  Its  geo- 
graphic distribution  renders  impossible  any  generic  synonymy  between  it 
and  Campeloma.  The  extent  to  which  the  authors  of  the  "  Genera  of 
Recent  Mollusca"  were  misinformed  regarding  the  name  Melantho  is  also 
conspicuous.^  By  them  the  genus  is  classed  as  a  sub-genus  under  Vivi- 
jxira,  and  several  European  forms  are  included  in  the  list  of  species.  Not 
only  so.  but  among  the  forms  of  Melantho  credited  to  America  is  listed 
I/ioplax  suhcariuata,  Say,  while  the  remaining  Lioplaces  are  listed  under 
Vwipara  proper. 

Chenu  II  follows  the  Messrs.  Adams  in  their  disposition  of  Campeloma, 
but  allows  Melantho  to  stand  as  a  sub-genus  under  Paludina,  giving  a 
very  poor  figure  of  C.  ponderosum  (Fig.  2206),  and  further  adds  to  the 
confusion  in  the  taxonomy  by  including  Vwipara  georgian'a,  Lea,  in  the 
same  erenus,  and  ijives  a  fio-ure  of  it  as  also  illustrating  Melantho. 

The  latest  American  publication  ^  still  uses  the  ancient  name  of  Me- 
lantho, while  Campeloma  is  entirely  ignored.  The  type  of  the  American 
representatives  of  the  genus  is  illustrated  on  plate  LXXIV,  fig.  7,  and  is 
said  to  be  the  Paludina  Integra,  Say.  The  figure  is  a  fair  illustration  of 
Campeloma.  ponderoaum.  The  author  does  not  appear  to  have  at  all  im- 
proved upon  his  former  presentation  of  the  members  of  the  group,  pub- 
lished in  continuation  of  the  unfinished  monograph  of  Prof.  S.  S.  Halde- 
man. 

Summing  up  the  facts  in  the  case  of  this  neglected  genus,  it  appears 
certain  that  the  shells  constituting  it  cannot  be  referred  to  Paludina,  of 
Lamarck,  and  it  is  equally  certain  that  Melantho,  of  Bowdich,  will  not 
apply.  There  having  been  no  other  adequate  generic  name  proposed  save 
that  of  (yampeloma,  one  species  of  which  was  doubtless  before  Rafinesque 
in  framing  his  diagnosis,  the  rules  of  priority  will  necessitate,  in  justice, 
its  use. 


*Jndj/s  Generum  Malacozoorum  Primordia,  Vol.  I,  p.  161  (1840). 

f  Supplementa  et  Corrigenda,  p.  23. 

X  Genera  of  Recent  Mollusca,  Vol.  1,  p.  80*)  (1858). 

^    Vide  toe.  cit.  p.  JJo'J. 

II  Manuel  de  Conchfliologie,  Tome  I,  p.  810  (18o'.>). 

^  Structural  and/Systeiuatic  Conchology,  Tryon,  Vol.  il,  p.  274  (1883). 
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II. 

A  KKVISION  OF  TflE  SPKCIES  OF  CAMPELOMA.* 

Gnilis  CAMPELOMA. 
(Rafinesque,  1819-) 
Synonymy. — Pahnlimi  and   Viripam  of  authors,  but  not  typical  F<i- 
Ittdinn  of  Ijaniarck    or    Viriiunui  of*  Montfbrt  (      Pnhul'nm).      Mchnitho 
of  authors,  but  not  of  Bowdicn. 

Type. —  Compeloiwi   pondfrosum,  Say,  reversed  (=^Cnmpf'/(,mff  cntx- 
sh/(i,  Rafinesque). 

Generic  Characters. — Shell  ovate  or  sub-ovate,  thick  and   solid ; 
spire  more  or   less  produced   and   often   eroded  at  the  apex  ;  volutions 

rounded  or  convex  ;  aperture  ovate  ;  per- 
istome simple,  continuous  ;  inner  lip  often 
thick  above;  outer  lip  broadly  retreat- 
ing in  outline  along  and  above  the  middle, 
prominent  farther  down,  and  again  slight- 
ly sinuous  around  the  base  of  the  aper- 
ture ;  axis  not  distinctly  perforated  ;  sur- 
face smooth,  or  only  showing  lines  of 
growth,  with  sometimes  minute  revolving 
striae,  and  covered  by  an  olivaceous  epi- 
dermis (Meek). 

Animal.  —  Foot  large,  rather  thin, 
broad,  much  produced  beyond  the  snout 
and  slightly  auricled  in  front.  Color 
rather  light,  in  reddish  [orange]  spots 
on  a  palish  white  ground.  Head  of  mod- 
erate size.  Snout  small.  Lingual  teeth 
smooth  or  only  minutely  crenulated  at 
their  apices.  Cervical  lappets  of  moder- 
Fig.  2.  ate  size,  but  not  forming  regular  tubular 

Dentition  of  C.  decisum.     ^^ ^^2^  ^4"^^^^'^^^  ^"^^^  5  the  right  one  plicated. 

Branchial  laminae  elongate-triangular, 
equal  in  size  and  arranged  in  a  single  straight  row  both  at  base  and 
tips.     (Stimpson.) 


*  For  the  greater  number  of  the  illustrations  of  the  species  herein  the  writer 
is  indebted  to  the  courtesy  of  Dr.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institution.  These  cuts  are  used  here  instead  of  new  ones  because  originally 
drawn  from  authors'  types  or  from  authentic  specimens.  The  figures  of  dentition  of 
C.  decisum  were  drawn  by  Mr.  C.  E.  Beecher,  from  radulse  prepared  by  him.  The 
figure  (fig.  4a,  Plate  V)  is  copied  from  Lewis'  figure  in  Proc.  Phila.  Acad.  Nat. 
Sci.  for  1875.     Figures  6  and  7,  Plate  VI,  were  drawn  by  Mr.  H.  A.  Pilsbury. 

The  bibliography  is  purposely  incomplete,  only  such  references  being  given 
as  will  render  intellijiible  the  history  of  the  species  by  directing  the  student  to 
the  original  descriptions  and  illustrations.  It  was  not  deemed  essential  to  give  ' 
others,  since  this  paper  is  intended  as  a  tentative  presentation  of  views  reached 
preliminary  to  a  monographic  account  of  the  group.  Hence  little  attention  is 
here  given  to  foreign  writings  on  this  group,  which,  however,  at  the  best,  have 
succeeded  simply  in  *' worse  confounding  confusion."     I 
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Operculum. — Elongately-ovate,    somewhat    produced    anteriorly,    and 
curved;  thin,   corneous,  sub-concentric,  with  simple  nucleus  near  parietal 
wall;  reddish  or  lisjht  brown. 

The  arrangement  of  the  teeth  upon  the  radula  is 
shown  in  figure  2.     The  similarity  in  form  between 
the   median  and  admedian  teeth  may  be  best  seen  in 
v-^,^-;;:;::!::.     '^^^^^^;;;;A^  figure  3,  in  which  the  teeth  have  been  separated  in 
/y^  \\   order  to  better  show  their  relative  shape  and  size. 

(z.,-^:^^  "SsX  V  The  radula  is  narrow,  light  brown,  and  chitinous. 
upon  which  the  teeth  are  arranged  in  numerous, 
arched,  transverse  and  straight  longitudinal  rows.  The 
formula  for  transverse  arrangement  is  8  -\-  1  -{  3. 
No  denticles  appear  upon  the  cusps  of  any  of  the 
species  which  we  have  personally  examined.  The 
uncini  are  likewise  devoid  of  the  denticles  which 
belong  to  those  teeth  in  the  typical  Paludinid^.. 
Dentition  of  C.dccisum.  It  is  proposed  to  admit  the  validity  of  the  follow- 
pjg^  3^  ing  named  species  among  the  recent  forms: 


Campeloma  rvfum,  Haldeman. 
Campeloma  integrum,  DeKay, 
Campelo^na  obesum,  Lewis. 
Campeloma  limum,  Anthony. 


Campeloma  ponder osum,  Say. 
Campeloma  suhsolidum,  Anthony. 
Campeloma  decampi,  Currier. 
Cainpelotna  decisum,  Say. 
Campeloma  ffeniculum,  Conrad. 

Campeloma  ponderosiim,  Say.      (Plate  III,  figs.  1-9.) 

Paludina ponderosa^  Say.  Jour.  Acad.  Nat.  Sci.,  Phila.,  Vol.  II,  p.  173  (1821); 
American  Conchology,  Pt.  Ill,  PI.  XXX,  fig.  1  (1830).— Haldeman  in  "  Mono- 
graph  of  the  Fresh-water  Univalve  MoUusca  of  the  U.  S,"  No.  I,  p.  13,  PI.  TV 
(1840). 

Paludina  regidaris,  Lea.  Trans.  Am.  Phil.  Soc,  Vol.  IX,  p.  13  (1844).  This 
is  the  young  of ponderosiim. 

Melantho  ponderosd,  Sa,y.  Binney  in  "Land  and  Fresh-water  Shells  of  N. 
A.,"  Pt.  Ill,  pp.  36-40,  figs.  71-78  (1865). 

Vivipara  [Melantho)  ponderosa.  Say.  Tryon,  Continuation  of  Haldeman,  p.  24, 
PI.  XIV,  fig.  4,  and  PI.  XV,  fig.  6  (1870). 

Melantho  ( Vivipara)  nolani,  Tryon,  Continuation  of  Haldeman,  p.  2'),  PI.  XII, 
figs.  10-11  (1870). 

Shell  imperforate,  globosely  ovate,  very  thick  and  heavy,  smooth  sur- 
face hardly  broken  by  the  wrinkles  and  delicate  striae  of  growth,  often 
also  with  delicate  revolving  striae;  greenish  horn  color,  with  irregularly 
disposed  dark  streaks,  marking  the  edges  of  former  peristomes,  milky 
white  under  the  epidermis;  spire  short,  conic,  convex;  whorls  5-(),  rap- 
idly enlarging,  very  convex  above,  the  body  whorl  very  large,  equaling 
one-half  to  two-thirds  the  entire  length  of  the  shell,  imperforate  axis; 
aperture  large,  oval,  somewhat  oblique,  bluish  white  within ;  peristome 
externally  margined  with  dark  or  black  epidermis,  simple,  very  sigmoid, 
broadly  rounded  before,  suddenly  curving  behind  and  meeting  body  whorl 
at  right  angles,  forming  a  deep  well-marked  suture,  columellar  portion 
much  thickened  and  usually  nearly  reflected  over  the  partial  umbilicus, 
with  a  heavy  deposit  of  callus  on  parietal  wall,  both  above  and  below 
which  it  is,  in  old  individuals,  continuous  across  the  whorl. 
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Tho  len<?th  of  utlults  varies  from  2(1  to  'M  nnii.,  and  breadtli  of  body 
whorl  from  15  to  !{H  mm. 

In  ii;eoiiraphic  distribution  this  species  ranges  throughout  the  region  in- 
cUided  between  western  New  York,  southward  to  northern  (Georgia  and 
middle  Alabama  to  Texas.  Its  greatest  development  seems  to  be  attained 
in  the  (^imberland  and  Tennessee  rivers,  though  very  large  representatives 
occur  in  the  Ohio,  Alabama,  Coosa,  Black  Warrior,  Oostanaula  and  Eto- 
wah rivers.  In  and  west  of  the  Mississippi  it  is  rare,  and  has  not  been 
taken  in  that  stream  north  of  Davenport,  Iowa.  It  is  replaced  in  the  up- 
per Mississippi  by  (\impelom(i  subsolidum,  which  here  attains  a  size  almost 
rivaling  that  of  Say's  species. 

Numerous  examples  of  the  somewhat  depauperate  form  named  C.  nolani 
by  Tryon  have  been  taken  in  the  Cahawba  and  Coosa  rivers,  Alabama,  the 
last  named  being  the  original  locality.  A  very  (;areful  examination  of 
numerous  alcoholic  specimens  precludes  specific  value. 

Figs.  S-9,  Plate  III,  are  copies  of  Tryon's  figures  in  the  American 
Journal  of  Conchology. 

Canipeloina  snbsolidum,  Anthony.      (Plate  IV,  figs.  8—1.3.  and  Plate  VI..  fiK#.) 

I'aludina  subsolida,  Anthony.  Proc.  Phila.  Acad.  Nat.  Sci.,  p.  71  (1860). — 
Binney,  Land  and  Fresh-water  Shells  of  N.  A.,  Pt.  Ill,  p.  oO,  fig.  104  (1865). 

Pahidina  exilis,  Anthony.     Proc.  Phila.  Acad.  Nat.  Sci.,  p.  71  (1860). 

Paludina  milesii^  Lea.     Proc.  Phila.  Acad.  Nat.  Sci.,  p,  156  (1863). 

Vivipara  exilis,  Anthony.  Tryon  in  Continuation  of  Haldeman,  p.  33,  PI. 
XIII,  tig.  7  (1870). 

Vivipara  [Me.lanlho)  subsolida^  Anthony.  Tryon  in  Continuation  of  Haldeman, 
p.  29,  PL  XII,  figs.  1-2  (1870). 

Shell  elongately  ovate,  imperforate,  thick  and  heavy,  sometimes  malle- 
ate ;  epidermis  light  green,  in  old  specimens  horn  color  or  light  brown ; 
spire  produced,  conic,  with  6-7  somewhat  flattened  whorls,  sutures  dis- 
tinct and  deeply  impressed  ;  aperture  broadly  ovate,  rounded  before,  angled 
posteriorly,  white  within ;  peristome  continuous,  with  heavy  callus  over 
parietal  wall,  margined  with  black  epidermal  tissue,  much  wrinkled  around 
umbilical  axis ;  body  whorl  equaling  three-fourths  entire  length  of  shell, 
obtusely  angulated  at  periphery  and  flattened  above  to  near  the  suture. 
The  lines  of  growth  appear  to  be  unusually  strong. 

Very  large  specimens  of  this  form  are  occasionally  found.  The  extreme 
length  of  the  largest  specimen  employed  in  framing  this  diagnosis  was: 
Shell  49. oO  mm.;  diameter  27.62  mm.;  length  of  aperture  25.40  mm.; 
breadth  17.24  mm.  The  usual  size  of  mature  specimens  is  perhaps  two- 
thirds  of  this  large  individual. 

Compared  with  the  preceding  species,  this  form  has  a  much  restricted 
range.  The  easternmost  locality  yet  reported  is  northwestern  Indiana,  at 
South  Bend,  and  northwards  to  Antrim  Co.,  Michigan.  It  ranges  west- 
ward from  these  localities  to  the  Blue  and  Nemaha  rivers  in  Kansas,  and 
south  to  central  Arkansas.  East  of  the  Mississippi  river  it  has  not  been 
authentically  reported  south  of  Illinois.  In  some  portions  of  the  latter 
State  and  in  Iowa  the  species  is  exceedingly  abundant,  being — with  the 
single  exception  of  rare  specimens  of  C.  rnfum—4\\e  only  representative 
of  the  genus  west  of  the  Mississippi.  ^f^^^^f^n^tiM 
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€ainpolonia  (loeaiiipi.  Currier.      (Plate  V,  figs.  1—2.) 

Melmitlio  decampi,  Currier,  Mss.  Binney  in  Land  and  Fresh-water  Shells  of 
North  America,  app.,  pp.,  114-115,  figs.  227-229  (lo05);  American  Journal  of 
Conchology,  Vol.  1.  p.  49,  PI.  VII,  figs.  2-3  (186.",). 

Vivipara  {Melantho)    decampi^  Currier.     Tryon   in  Continuation   of  Ilaldenian 
pp.  30-31,  PI.  XIV,  figs.  1-2  (1870). 

JShell  ovate,  produced,  imperforate,  somewliat  thick,  with  minute  revolv- 
ing striae  and  coarse  roughened  lines  of  growth;  epidermis  olive  green, 
becoming  darker  or  quite  black  with  age;  suture  well  impressed,  spire 
subtruncate,  somewhat  elevated,  entire  in  young  specimens;  whorls  6-7, 
subcarinated  in  young,  rather  convex  in  old  individuals;  aperture  broadly 
ovate,  well  rounded  anteriorly,  bluish  white  within ;  peristome  continuous, 
sigmoid,  but  less  so  than  in  C  ponderosum,  thickened  near  axis,  with 
light  callus  over  parietal  wall. 

In  distribution  this  form  is  very  local,  having  been  discovered  only  in 
north  Alabama  at  Stevenson,  and  in  the  Tennessee  river  above  Chattan- 
H^oga.  It  is  very  closely  related  to  G.  iwnderosuni,  and  would  be  better, 
perhaps,  considered  as  a  variety  of  that  form  were  the  young  not  so  very 
different.  The  carina  upon  the  upper  whorls  are  wanting  in  the  young  of 
Say's  species. 

Campeloma  decisnin.  Say.      (Plate  IV,  figs.  1—7.) 

Lymnsea  decisa^  Say.  Nicholson's  Encyc.  Am.  ed.;  first  edition  (1817):  sec- 
ond edition  (1818),  PI.  II,  fig.  6. 

Paludina  decisa,  Say.  Nicholson's  Encyc,  Am.  ed.;  Corrections  to  ed.  I 
(1817);  American  Conchology,  No.  I,  PI.  X^^  (1830).— Binney's  edition  of  the 
same,  p.  49  and  p.  159,  PI.  X,  fig.  1,  and  PI.  LXX,  tig.  6. — Haldeman's  Mono- 
graph of  Fresh-water  Univalve  Shells,  p.  4,  PI.  I,  tigs.  1-6,  fig.  4  reversed. 

Paludina  incrassata.  Lea.     Proceedings  Am.  Phil.  Soc,  Vol.  II,  p.  243  (1842). 

Paludina  decapitataf,  Anthony.     Proc.  Phil.  Acad.  Nat.  Sci.,  p.  71  (186D). 

Melantho  decisa^  Say.  Binney  in  Land  and  Fresh-water  Shells  of  N.  A.,  Pt. 
Ill,  pp.  41  et  seqq.,  figs.  79-83  (1865). 

Melantho  {^Paludina).  coarctata^  ex  auctores  in  partim^  non  Lea  (=(7.  subsolidtim, 
Anthony.) 

Melantho  melanostuma  Currier  (MSS.  ?) 

Shell  ovately  elongate,  not  heavy  or  thick,  imperforate,  with  strongly 
marked  lines  of  growth,  which  sometimes  give  a  roughened  appearance  to 
the  otherwise  smooth  surface ;  epidermis  usually  dark  green  with  deposi- 
tions of  black  pigment  marking  the  locations  of  numerous  former  peris- 
tomes, in  the  young  with  numerous  minute  epidermal  hairs;  whorls  5 •]-(), 
often  truncated  at  apex,  leaving  from  1\  to  3 2  whorls,  very  convex,  the 
last  equaling  more  than  two-thirds  entire  length  of  shell ;  aperture  broadly 
oval,  much  rounded  anteriorly,  very  oblique,  two-thirds  the  height  of  last 
whorl,  bluish  white  within;  peristome  continuous,  less  sigmoid  than  in 
most  species  of  the  genus,  slightly  thickened  near  axis,  simple,  acute,  mar- 

*  This  figure  is  that  of  a  typical  Campeloma  ponderosum,  and,  evidently,  is  not 
the  same  shell  or  species  described  as  decisa.  By  reference  to  Plate  XXX  of  the 
"American  Conchology,"  where  ponderosum  is  figured,  (fig.  1,)  the  relation  of 
the  specimens  may  be  clearly  seen.  Say's  original  figure  of  decim — our  figure — 
could  clearly  not  have  been  drawn  from  any  variety  o^ ponderosum. 

fMr.  Binney  {loc.  cit.^  p,  65,  fig.  129)  supposes  this  to  be  a  Lithasia! 
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<i;ins  joined  by  a  slight  callus  on  the  parietal  wall  ;  sutures  deeeply  and 
regularly  impressed.     Optreuluin  as  usual  in  the  genus. 

Jjength  ol"  mature  specimens  lo-KI  mm.,  breadth  of  body  whorl  1(I-*J1 
"nn.  ,,    __.. 

The  sipeeiesis  the  earliest  described  of  the  genus,  the  types  probably 
coming  fro!n  some  locality  in  the  Middle  Atlantic  States,  (^)ntrary  to 
usual  custom,  Say  omitted  to  give  this  item  in  his  original  description.  Hy 
common  consent,  however,  the  name  is  applied  to  a  form  which  occurs 
abundantly  east  of  the  Appalachians,  though  occurring  also  in  the  drain- 
age area  of  the  great  lakes  in  Michigan,  and  in  east  Tennessee  and  north 
Alabama  (?).  Mr.  Binney's  sweeping  reduction  of  species  makes  the  ma- 
jority of  forms  described  by  various  authors  synonyms  of  this  species, 
which,  however,  is  one  of  the  most  constant  in  the  genus,  while  C.  sidmol- 
iduin  is  probably  the  most  variable.  DeShayes'*'  makes  this  form  a  syno- 
nym of  Lampcloma  (Pdhidina)  poiuJeroavm^  assuming  that  Say  described 
a  junior  of  the  last  named  species.  This  form  has  been  taken  to  illustrate 
the  dentition  of  the  genus ;  see  figures  2  and  3  preceding. 


<'ainpelonia   g:«nicnluin,  Conrad.      (Plato  V,  fig.  3.) 

Paludina  genicula^  Conrad.  New  Fresh-water  Shells  of  the  United  States,  p. 
48,  PI.  VllI,  tig.  8  (1881).— Haldeman,  Monograph,  etc.,  p.  15,  PI.  V  (1840).— 
IJinney,  in  Land  and  Fresh-water  Sliells  of  Nortli  America,  Pt.  Ill,  p.  45,  tigs. 
8'.M>0, — as  a  synonym  under  Melantko  decisa^  Say  (18G5). 

Vivipara  {Melantho)  yenicula^  Conrad.  Tryon,  Continuation  of  HaMeman,  p. 
20  (1870). 

Shell  ovately  truncate,  somewhat  heavy,  rather  thick,  imperforate, 
roughened  epidermis  occasioned  by  numerous  close  growth  lines;  epidermis 
olive  or  light  green,  with  dark  colored  sigmoid  lines  marking  location  of 
former  peristome,  shining;  whorls  5-52,  angulated,  with' growth  lines 
sharply  deflected  dextrally  near  the  very  deep  suture,  last  two  whorls  with 
numerous  microscopic  and  coarse  revolving  striae ;  aperture  little  more  than 
one-half  entire  length  of  shell,  longitudinal  axis  equaling  twice  the  trans- 
verse axis,  broadly  rounded  before,  somewhat  produced  posteriorly,  bluish 
white  within  ;  peristome  acute,  continuous,  somewhat  reflected  before  and 
near  the  columella  over  the  imperforate  axi.'^;,  its  continuation  over  the  par- 
ietal wall  marked  by  a  bluish  white  and  rather  thick  callus. 

Length  19.30-30.12  mm.;  breadth  10.72-17.10  mm.  These  dimensions 
are  somewhat  beneath  the  true  ones  because  all  the  specimens  seen — some 
two  hundred — have  the  apex  eroded.  This  feature  was  marked  in  the 
single  specimen  from  the  Flint  river,  Georgia,  on  which  Conrad  based  the 
species.  All  the  specimens  seen  from  the  typical  locality — numbering  sev- 
enteen from  the  Flint  river,  x\lbany,  Georgia  (T.  Id.  Aldrich) — were  very 
much  eroded  at  the  apex. 

This  species  has  a  rather  restricted  distribution  from  central  South  Caro- 
lina to  southern  Georgia  and  northeastern  Alabama.  The  smaller  speci- 
mens indicated  in  the  above  measurements  are  from  the  typical  locality,  the 
others  from  various  streams  in  northwest  Georgia  and  northeast  Alabama, 
the  species  attaining  its  greatest  dimensions  over  this  last  area.     A  number 

*  Animaux  sans  Vertebres,^  Lamarck,  2nd  edition,  Vol.  VllI,  pp.  516-517 
(1838). 
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of  reversed  forms  were  found  in  the  last  named  localities,  Mr.  Binney 
Qoc.  cit.)  makes  this  form  a  synonym  of  C.  decisum.  Say,  but  the  exami- 
nation of  an  extended  series,  as  above  indicated,  appears  to  necessitate  its 
complete  separation.  A  peculiar  feature  in  the  distribution  of  the  north 
Alabama  and  Gleorgia  specimens  is  noted  in  the  fact  that  it  does  not  occur 
in  the  larger  streams.  In  numerous  streams  tributary  to  the  Ktowah, 
Oostanaula,  Conayauga  and  Coosa  rivers  it  occurs  abundantly,  but  no  spec- 
imen ever  occurred  to  the  writer  in  those  streams.  The  well-knowi»  Cam- 
/iclonid  jwnder OS nm  does  occur,  however,  in  all  except  the  Chat t^mga 
river,  wherein  Conrad's  species  appears  to  be  very  abundant. 

Campeloma  rnftim,  Haldeman.      (Plate  V,  figs.  5—7.) 

Faludina  rufa,  Haldeman.  On  p.  8  of  wrapper  to  Monograpli  Fresli-water 
Moll.,  Pt.  Ill,"  PI.  Ill,  fig.  1  (1844).— Binney  in  Land  and  Fresh-water  Shells 
of  N.  A.,  Pt.  Ill,  pp.  49-50,  figs.  102-103  (1865)— as  a  synonym  under  .)/^/<//////o 
(lecisa,  Say. 

Melantho  gibba,  Cnrrier,  American  .Journal  of  Conehology,  Vol.  Ill,  p.  112, 
PI.  VI,  fig.  8  (1807). 

Vivipara  [Melantho)  rufa^  Haldeman,  Tryon,  in  Continuation  of  Haldeman,  p. 
22,  PI.  XII,  fig.  12   (deformed),  (1870). 

Vivipara  [Melantho)  gibba,  Currier,  Tryon  in  Continuation  of  Haldeman,  p.  27, 
PI.  XII,  figs.  3-7,  (1870). 

SJtell  imperforate,  elongately  ovate,  thick,  somewhat  rougliened  by 
growth  lines,  often  malleated  on  body  whorl  near  posterior  angle  of  aper- 
ture, with  distinct  and  well-marked  revolving  striae  ;  epidermis  dark  olive 
shading  to  light  green  or  even  light  horn  color  on  superior  aspect  of 
whorls  near  the  suture,  locations  of  former  peristomes  distinctly  marked 
by  dark  brown  or  black  sigmoid  streaks,  polished;  shell  reddish  under  the 
epidermis  and  with  uniformly  pinkish  entire  apex;  whorls  S^-GJ,  slop- 
ingly  convex,  most  convex  near  the  suture  where  they  are  also  slightly 
angulated ;  aperture  slightly  oblique,  ovate,  two-fifths  length  of  entire 
shell,  reddish  within,  except  near  pristome  where  the  aperture  is  bluish- 
white;  peristome  sigmoid,  simple,  acute,  columellar  portion  thick  and 
white,  slightly  reflected  over  the  imperforate  axis ;  parietal  wall,  in  mature 
specimens,  usually  covered  with  a  white  callus  which  is  thicker  near  the 
terminations  of  the  peristome. 

Length  25.16—50.42  mm.;  breadth  13.74—25.12  mm. 

This  most  characteristic  form  occurs  in  numerous  localities  from  south- 
western Connecticut  to  Iowa,  in  the  Cedar  river  where  it  is  abundant,  and 
southwards  to  the  Hiawassee  river,  in  Tennessee  (Mrs.  Geo.  Andrews). 
It  is  very  abundant  locally,  especially  in  the  Erie  canal,  at  Mohawk,  New 
York,  whence  the  writer*  collected  the  largest  specimen  indicated  in  the 
above  measurements,  and  also  in  the  canal  at  Columbus,  Ohio  (H.  Moores). 
This  last  locality  furnishes  specimens  nearly  or  quite  as  perfect  as 
the  New  York  locality.  Mr.  C.  E.  Beecher  has  communicated  specimens 
from  Waterbury,  Conn.,  that  are  remarkable  for  small  size  and  most  beau- 
tiful pinkish  and  lustrous  epidermis.  They  come  from  a  region  deficient 
in  limestone,  and  respond  accordingly,  in  size,  to  this  feature  of  environ- 
ment. The  average  dimensions  of  sixteen  mature  specimens  from  this 
locality  were  for  length  17.42  mm.,  for  breadth  11.06  mm. 

Numerous  specimens  of  C.  decisum  and  the  slighter  forms  of  C.  suhsol- 
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Idttm  have  been  received  from  collecfors  under  the  name  of  C.  rufnm. 
The  majority  of  them  indeed  presented,  until  well  cleaned,  a  rufous  ap- 
pearance when  the  interior  was  viewed  by  transmitted  light,  but  su<tli  tints 
were  evidently  caused  by  the  ferruginous  deposits  on  the  exterior  of  the 
shell.  There  is  no  need  to  mistake  the  true  C.  rufuin  if  only  care  be 
taken  to  examine  the  substance  of  the  shell  beneath  the  epidermis,  wliich 
is  reddish,  and  the  entire  apex,  which  is  invariably — from  the  embryonic 
to  (he  senile  form  —  pinkish. 

('ainpeloiiiH    liiiinm.    Anthony.      (Plat«  VI,  fig.  7.) 

I*aludina  lima,  Anthony.  Proc.  Phila.  Acad.  Nat.  Sci.,  p,  70  (IHfiO). — Binney 
in  Land  and  Fresh-water  Shells  of  N.  A.,  Pt.  TTI,  pp.  54-5'),  tig.  110  (18«5)— 
as  a  synonym  nnder  }felantho  decisa,  Say. 

Vivipara  {^Melantho)  lima,  Anthony,  Trvon  in  Continuation  of  Haldenian,  j).  :J1, 
PI.  XIII,  figs.  8-10  (1870). 

Campeloma  Jloridense,  Call,  MSS.  (1882). 

?  C'lmpeloma  lima,  Anthony,  Dall  in  Proc.  U.S.  Nat.  Mus.,  Vol.  VIII,  p.  250,  PI. 
XVII,  fig.  1  (1885),— by  nanie  only. 

Shell  imperforate,  ovate,  not  much  produced,  somewhat  thick,  rough- 
ened by  lines  of  growth  and  marked  with  many  revolving  stride  appar- 
ently epidermal  in  nature;  epidermis  very  dark  olive,  sometimes  black, 
with  lighter  colored  apex  and  somewhat  lighter  in  the  region  of  the  su- 
tures, locations  of  former  peristomes  inconspicuous  or  wanting  altogether, 
somewhat  shining ;  substance  of  the  shell  under  the  epidermis  very  dark 
purple,  sometimes  olivaceous,  apex  reddish ;  whorls  5-(),  the  last  very 
large  and  equaling  three-fourths  the  entire  length  of  the  shell,  convex, 
strongly  angulated  near  the  suture,  the  body  whorl  often  subangulated  near 
the  middle ;  aperture  scarcely  oblique,  two-thirds  as  broad  as  long,  effuse, 
very  dark  livid  within,  though  occasionally  nearly  white,  with  a  most 
beautiful  velvety  iridescence ;  peristome  sigmoid,  posterior  termination 
joining  body  whorl  at  a  right  angle,  broadly  rounded  before,  columellar 
portion  slightly  thickened  and  white,  but  not  partially  reflected  over  the 
imperforate  axis  as  in  its  near  relative,  61  i-u/um,  parietal  wall  not  com- 
pletely covered  with  callus,  but  continuation  of  peristome  marked  by  a 
rather  broad  line  of  black  epidermal  matter,  upper  portion  with  a  heavy 
callus  near  the  suture  on  which  the  deep  purple  of  outer  wall  of  body 
whorl  is  for  some  distance  continuous. 

Operculum  broadly  ovate,  curved,  polar  point  close  to  columellar  and 
forming  a  pit;  lines  of  growth  concentric  and  very  distinct. 

Length  22.38—30  mm.;  breadth  13.12—16.70  mm. 

The  type  of  this  species  came  from  South  Carolina,  whence  it  ranges  to 
central  Florida.  It  sustains  to  C.  rufum  the  same  relation  that  exists  be- 
tween C.  decisum  and  C.  geniculum — and  is  sometimes  considered  a  geni- 
culate form  of  that  species.  Mr.  Binney  {loc.  cit.)  places  C.  limum  in  the 
synonymy  of  C.  coarctatum  and  gives  a  figure  drawn  from  an  authentic 
specimen.  But  the  figure  given  by  Mr.  Binney  in  no  respect  agrees  with 
the  description  of  Paludina  lima  accompanying,  and,  further,  coarctatum 
is  never  found  with  a  rufous  tint.  The  only  possible  explanation  of  the 
discrepancy  lies,  apparently,  in  the  well-known  locality  inaccuracy  of  Mr. 
Anthony  and  a  mixing  of  material   in  his  cabinets.     His  description  of 
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Imium  indicates  the  geniculate  character  of  the  whorls,  while  the  figure 
given  and  based  upon  a  specimen  furnished  by  Anthony  shows  regularly 
convex  whorls. 

The  species  was  received  by  the  writer  in  1880  and,  mislead  by  the  syn- 
onymy as  above  quoted,  there  being  no  apparent  relation  between  the  Flor- 
ida form  and  Lea's  coarctatum,  it  was  characterized  by  the  unpublished 
name  of  C.  Floridense  and  distributed  suh  nomine  to  correspondents.  For 
this  reason  the  name  is  listed  in  the  synonomy.  It  is  (juite  distinct  from 
C.  ru/um,  though  comparable  with  it  alone  of  all  other  members  of  the 

€ainpeloina   Intes'rnni,   DeKay.      (Plate  V,  figs.  8-10^' 

Paludma  heros^  DeKay  [olim)^  Natural  Hist,  of  New  York,  Pt.  I,  Zoology,  p. 
8G  (1843);  Paludma  integra,  Say,  DeKay  ibid.,  p.  85,  Plate  VIT,  figs.  182a,  i32b. 
Binney  in  Land  and  Fresh-water  Shells  of  N.  A.,  Pt.  Ill,  pp.  47-50,  figures  %\\ 
(based  upon  Say's  typical  specimens),  97-101. 

Melantho  integer,  DeKay,  Lewis  in  Proc.  Phila.  Acad.  Nat.  Sci.,  Plate  XXII, 
figs  1-4  (all  aberrant  forms). 

Shell  imperforate,  elongate,  somewhat  produced,  somewhat  roughened 
by  the  very  numerous  and  crowded  growth  lines,  with  indistinct  revolving 
striae  ;  epidermis  light  horn  color  or  light  green,  transversely  marked  with 
the  numerous  darker  lines  which  indicate  former  peristomes,  polished  ; 
substance  of  the  shell  chalky  white ;  whorls  Tl-S^  in  mature  individuals, 
the  last  large,  somewhat  flattened  on  periphery,  equaling  two-thirds  en- 
tire length  of  shell,  slopingly  convex  and  somewhat  angled  near  the  almost 
canaliculate  and  deep  sutures ;  aperture  nearly  or  quite  parallel  with  the 
columellar  axis,  broadly  ovate,  milk-white  within ;  peristome  sigmoid,  re- 
treating near  the  broadly  rounded  anterior  of  the  aperture,  simple,  sharp, 
slightly  reflexed,  however,  over  the  imperforate  axis,  continuous  over  the 
parietal  wall  by  chalk-white  callus. 

Length  18—47.60  mm.;  breadth,  18.24—24.00  mm. 

There  is  little  doubt  that  this  is  tlie  true  Iteros  of  DeKay  and  should, 
perhaps,  bear  that  name.  He,  however,  included  the  form  which  Halde- 
man  afterwards  properly  separated  under  the  name  of , ru/um,  for  he  states 
that  his  heros  is  sometimes  reddish  within.  Say's  Faludina  integra  could 
certainly  not  have  been  this  species,  which  does  not  occur,  as  seen  below, 
far  west  of  the  Appalachians,  and  he  refers  his  type  to  the  "waters  of  the 
Missouri."  The  length  assigned  the  typical  specimen  has  been  justly,  no 
doubt,  assumed  to  be  a  typographical  error.  Binney's  figure  of 
integra,  Say,  (p.  48,  tig.  96,  btc.  cit.)  does  resemble  DeKay's  integra 
(=r=  heros)  and  it  is  quite  possible  that  the  locality  indicated  by  Say  is  also 
erroneous.  If  this  supposition  be  correct,  then  Say's  name  must  stand  after 
the  species,  and  heros  be  written  as  its  synonym.  DeKay  himself  Avas  ap- 
parently convinced  of  the  identity  of  integra  and  heros,  but  wrongly  if  the 
typical  integra  of  Say  came  from  west  of  the  Mississippi.  The  figure 
above  noticed,  from  the  typical  specimen  preserved  in  the  Philadelphia 
Academy's  collections,  might  refer  to  a  somewhat  globose  Ibrni  of  C.  suh- 
solidam  which  occurs  abundantly  in  the  Missouri  river  at  many  localities. 
C.  integnun,  DeKay,  is  found  abundantly  in  central  New  York,  from 
whence  it  ranges  westward  to  Michigan  and   central  Ohio.     It  appears  to 
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be  numerous  in  the  upper  waters  of  the  Oliio,  but,  so  far  as  accurate  rec- 
ords <2;o,  does  not  appear  in  that  stream  below  the  junction  of  the  Monon- 
gahela  and  Alleghany  river.  In  the  canal  at  Columbus,  Ohio,  this  form 
and  C.  riifinn  occur  associated  (H.  Moores),  as  they  also  do  in  various  por- 
Jtions  of  central  New  York,  with  the  additional  associate  of  C  decisnm. 
It  is  a  very  easy  matter  to  separate  these  forms.  This  fact,  considered  in 
connection  with  constantly  identical  environment,  should  be  weighed  well 
in  deciding  their  claims  to  specific  value.  The  nearest  relatives  of  C.  inte- 
grum^ DeKay,  are  on  the  one  hand  C.  ponderosum.  Say.,  and  C.  obesum, 
Lewis,  on  the  other,  the  three  appearing  to  constitute  a  natural  sub-group, 
though  not  in  the  sense  which  would  assign  to  them  subgeneric  value. 

Campelouia  obesnm,  Lewis.      (Plate  V,  figs.  4,  4a.) 

Paludina  obesa,  Lewis.  Binney  in  Land  and  Fresh-water  Sliells  of  N.  A.,  Pt. 
Ill,  p.  47,  fig.  95  (1866).  No  description,  but  mere  reference  to  unpublished  MS. 
name  of  Lewis. 

Vivipara  [Melantho)  ohesa^  Lewis.  Tryon  in  Continuation  of  Haldeman,  p.  25, 
PI.  XIll,  fig.  6  (1870);  description  but  not  of  Lewis. 

Mehmtho  ohesus,  Lewis.  Proc.  Phila.  Acad.  Nat.  Sci.,  pp.  336-337,  PL  XXII, 
figs.  5-6  (1875). 

Shell  ventricose  and  disposed  to  be  gibbous  ;  whorls  6  to  7,  rounded,  the 
last  dilated ;  suture  well  defined  and  deeply  impressed ;  apex  only 
moderately  elevated ;  epidermis  smooth  and  olivaceous ;  lines  indicating 
well  defined  periods  of  growth,  strongly  marked  and  black  ;  surface  of  the 
shell  traversed  with  numerous  impressed  revolving  lines;  in  some  localities 
the  revolving  lines  are  mingled  with  narrow,  interrupted,  rufous  tracings 
that  impart  a  ferruginous  tint  to  the  epidernus ;  opercle  ovate  gibbous ; 
substance  of  the  shell  only  moderately  thick,  with  a  tendency  in  favorable 
localities  to  form  callosities  on  the  parietal  portion  of  the  posterior  angle 
of  the  aperture  ;  aperture  ample  and  tends  to  assume  a  subquadrate  form. 

"Length  1.33  inches=:34  mm.  Greatest  width  0.95  inches=24  mm. 
These  dimensions  are  subject  to  variation  of  an  extreme  character."  (Lewis), 

Mr.  Binney  {loc.  cif.)  appears  to  allow  the  specific,  or  at  least  varietal 
value  of  this  species,  but  states  that  the  name  had  been  preoccupied  in 
Melantho,  I  have  been  unable  to  find  any  such  preoccupation  in  that 
genus.  But,  since  the  form  must  stand  in  the  genus  Campeloma,  the 
name  will  also  stand  because  certainly  not  previously  used  in  that  genus. 

Tryon,  following  Binney 's  inaccurate  statements  of  locality,  attributes 
the  species  to  the  fauna  of  New  York.  It  has  not,  however,  been  found 
east  of  central  Ohio,  whence  it  ranges  to  the  Iowa  river,  Iowa,  and  north 
to  Minnesota  and  Michigan.  The  typical  specimens  came  from  the  Ohio 
canal,  at  Columbus,  Ohio,  from  which  locality  numerous  specimens 
(100-f)  are  before  me.  Most  of  them  agree  remarkably  well  with  type 
specimens  furnished  by  the  late  Dr.  James  Lewis  and  agree  well  with  his 
figure  and  description.  It  is  somewhat  doubtful,  however,  whether  the 
species  is  really  a  good  one  and  whether  it  should  not  fall  under  hitegrnm, 
DeKay,  as  a  variety.  The  very  much  rounded  whorls  and  eff'use  aperture 
constitute  its  chief  distinctive  features.  The  dentition  has  been  carefully 
figured  by  Mr.  C.  E.  Beecher,  and  will  be  presented  at  another  time  in 
conjunction  with  illustrations  of  the  radulse  of  all  admitted  species.     The 
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dentition  does  not  diifer  essentially  from  that  of  C.  decmim,  which  is  also 
true  for  most  other  forms  of  the  g6i%S«.  Figure  4a,  Plate  V,  is  a  copy 
of  Lewis'  figure  as  above  cited.  Figures  l-o,  Plate  VI,  are  from  a  sinis- 
tral form  found  at  Iowa  City,  Iowa. 

III. 
FOSSIL  FORMS  OF  CAMPELOMA. 

But  few  forms  of  the  genus  have  occurred  as  fossils  in  strata  of  any 
age,  and  the  oldest  oF  these  do  not,  so  far  as  present  knowledge  extends, 
antedate  the  Laramie  beds  of .  the  western  States.  The  family  of  which 
the  genus  is  a  member  dates  back  to  Jurassic  time — and  is  represented  by 
two  genera  of  one  species  each.  The  genera  are  JAoplacodes  and  Yivipa- 
rus — the  last-mnned  a  genus  of  almost  mundane  distribution.  Vwiporns 
has  not  as  yet  occurred  in  the  Cretaceous,  though  well  represented  in  the 
transitional  Laramie,  Liophicodci^  is  known  only  from  the  .Jurassic.  All 
the  species  of  fossil  Ctdiipcloma^  except  such  of  the  recent  species  as  are 
fossil  in  deposits  of  ({uaternary  age,*  are  from  the  Laramie  group  and  have 
occurred  in  various  localities  in  Colorado,  Montana,  Wyoming,  and  Brit- 
ish America. 

There  is,  in  the  following  account  of  recognized  species,  no  attempt  to 
determine  synonymy,  though  tha  types  of  the  species  latest  described  have 
been  personally  examined.  Four  species  are  thus  credited  to  the  genus 
from  the  Laramie.  One  described  as  (JampeJom<i  (^lAopla.r^  producfa. 
White,  apparently  possesses  characters  allying  it  to  the  Sfrcporridtidrr 
rather  than  the  Viriparidyc.  It  has  not  been  practicable  to  present  copies 
of  the  original  figures. 

Oatnpeloina  iniilii$if riafa.  Meek  and  Haydeii. 

Melania  mi/Ki.slnata,  M  and  H.,  Proc.  Pliila.  Acad,  of  Nat.  Sci.,  p.  124  (1856), 
Campeloma  maH.isiriatn^  iM.  and  H.,  U.  S.  Geol.  Survey  of  the  Terr.  Final 
Reports,  Vol.  IX,  Ho,  j).  oSH,  Tlaie  XLITI,  figures  15a.  15b,  \'>c^  15d,  I5e,  and 
fig.  J^O  (in  text),  (1H7(>).  White,  in  Review  of  Non-Marine  Fossil  Mollusca  of 
North  America,  p.  (58,  Plate  XXVll,  figure  15  (a  coi)y  of  Meeks's  figure  (SO), 
(1883). 

>S'Af'// small,  moderately  solid,  narrow  sub-ovate;  spire  much  elevated, 
pointed  at  the  apex,  which  is  not  eroded  ;  volutions  six  and  a  half  to 
seven,  rounded  convex,  increasing  rather  gradually  in  size;  suture  deep; 
surface  apparently  smooth,  but  when  examined  under  a  lens  seen  to  be 
marked  by  very  faint  lines  of  growth,  crossed  by  numerous  obscure,  very 
minute  revolving  stria.*;  aperture  narrow  subovate,  angular  behind,  pro- 
duced and  very  narrowly  round  or  subangular  and  very  faintly  sinuous  in 
front,  usually  about  ecjualing  the  length  of  the  spire;  inner  lip  not  thick- 
ened ;  margin  of  outer  lip  slightly  prominent  below,  and  faintly  contracted 
above. 

Length  of  ii  medium-sized  specimen,  0.45  inch;  breadth,  0.25  inch; 
apical  angle  nearly  regular,  divergence  varying  with  age,  usually  about  48° 
(Meek).' 

"•'C.  suhsolidum^  Autli.,  occurs  occasionally  as  a  fossil  in  the  Loess  of  the  Missis- 
sisippi  valley. 
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Occurs  in  Laramie  strata  of  southern  Wyominjj;,  Dakota,  and  Montana. 

The  exact  position  of*  this  shell  appears  not  to  have  been  determined  to 
the  entire  satisfaction  of  its  describers.  It  was  originally  described  as  a 
Mehinia  (J(>c.  cit.)^  afterwards  doubtfully  placed  in  Lfmmra*  In  remark- 
ing on  itt*  small  size,  the  founder  noted  its  affinities  \yith  Bi/fhinffi.f  If  it 
be  a  true  Campelonia,  it  is  the  smallest  species  of  the  genus  known — unless 
a  junior. 

(HiiipeloinR   ntiiltilineata.  Meek  and  Hayden. 

Paludina  rmiUIhieota,  M.  &  H.     Proc.  Phila.  Acad.  Nat.  .Sci.,  p.  120  (l85<i.) 

Vivipara  iniiKHineata,  M.  &  H.     Proc.  Phila.  Acad.  Nat.  Sci.,  p.  Ho  (1860.) 

(\impeloma   muUtUneala^  M.  &  H.     U.  S.  Geol.  Sur.  of  Terr.,  Final  4to  Report, 

Hayden  s,  Vol.  IX,  p.  .')SH,  Plate  XLIV,  figs.  1  a,  1  b.  (1876);   White,  Non-Marine 

Foj<5^il    Mollusca    of    North   America,  p.  63,  PI.  XXVII,  figs.  1-7  (1883);  Whit- 

eave'«  Contribution  to  Canadian  Pa^aentology,  Vol.  I,  p.  77. 

Shell  subovate ;  spire  moderate  :  volutions  six,  convex,  increasing 
gradually  in  size,  lasr  one  rather  large  and  rounded  :  suture  deep  ;  surface 
marked  by  fine  obscure  lines  of  growth,  and  numerous  .stronger  revolving 
thread-like  striae;  aperture  comparatively  small,  obli<jUely  ovate;  inner  lip 
thin  and  reflexed  below,  so  as  nearly  to  cover  the  small  deep  umbilical 
perforation. 

Length  one  inch  ;  breadth  0.1)4  inch  ;  apical  angle  convex,  divergence 
about  55°  (Meek). 

Oc<-urs  in  Laramie  strata  in  southern  Wyoming,  in  Colorado,  in  Dakota 
and  in  numerous  localities  in  British  America  {vide  Whitcave  s,  loc.  cif.) 

This  species  is  considered,  and  doubtless  correctly,  by  Meek  to  be  synon- 
ymous with  the  following.  The  peculiar  reflexed  character  indicated  in 
the  description  and  plainly  shown  in  his  figures  is  certainly  an  aberrant 
feature  in  Campvhma^  unless  indeed  the  original  specimen  should  prove 
pathologic. 

Campeloina    vetnIa,Meek  and  Hayden. 

Paludina  vetufa,  M.  &  H.     Proc.  Phila.  Acad.  Nat.  Sci.,  p.  121  (1856). 

Vivipara  vctula,  M.  &  H.     Proc   Phila.  Acad.  Nat.  Sci.,  p.  430  (I860). 
r'ampe/omarefula,  M.  &  H.     In  Geol.  Sur.  Terr.,  Final  4to  Reports,  Hayden's, 
Vol.  IX,   invertebrate   Pahcontology,   p.  587,  PI.  XLIV,  figs.   14  a,  14  b,  (1876); 
White,    Non-Marine    Fossil   Mollusca  of  North  America,  p.  63,  PI.  XXVI I,  figs. 
8,  0,  (1883). 

Shell  of  medium  size,  conoid-ovate,  rather  thin  ;  spire  moderate  ; 
volutions  about  five  and  a  half,  moderately  convex,  increasing  rather 
gradually  in  size  from  the  apex,  last  one  somewhat  ventricose  ;  suture 
deep  and  only  slightly  oblique;  surface  marked  by  fine,  indistinct  lines  of 
growth,  sometimes  caused  by  nearly  obsolete  revolving  stria3  ;  umbilical 
region  indented,  but  scarcely  perforated  ;  aperture  ovate,  equaling  gener- 
ally a  little  less  than  half  the  entire  length. 

Length  0.88  inch  ;  breadth,  0.60  inch  ;  length  of  aperture,  0.47  inch  ; 
breadth  of  same,  0.87  inch  (Meek). 

■H'-ide  Proc.  Phila.  Acad.  Nat.  Sci.,  p.  431  (1860). 

f  Invertebrate  Palipontology,  Meek,  (1876)  p.  589.  Volume  IX,  Hayden's 
Final  Report. 
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Dr.  C.  A.  White  refers  this  form  to  the  Laramie,  having  been  found, 
originally,  in  the  Judith  river  beds,  Montana;  Meek,  however,  regarded 
them  as  probably  latest  Cretaceous.  The  form  also  occurs  in  southern 
Wyoming.  In  a  really  critical  study  of  the  fossil  members,  it  is  some- 
what doubtful  whether  this  and  the  preceding  will  be  classed  under  Oim- 
peloma.  The  only  character  they  seem  to  possess  in  common  with  the 
recent  members  of  the  genus  consists  in  the  more  or  less  sigmoid  charac- 
ter of  the  aperture,  0.  vetiila  certainly  does  not  appear  to  be  comparable 
with  any  of  the  recent  species. 

Campeloina   inacrospira.  Meek. 

Campeloma  macrospira^  Meek.  U.  S  'Geol.  Sur.  40tli  Tar.  (King),  Vol.  IV,  p. 
179,  PI.  XVII,  figs.  17  a,  17  b,  (1877).  'Annual  Report  U.  S.  Geol.  Sur.,  p.  102,  PI. 
XXX,  fig.  2  (1878).  White,  Contributions  to  Paleontology,  No.  4,  p.  102,  PI.  30, 
fig.  2  a  (1877)  ;  also  Non-Marine  Fossil  Mollusca  of  North  America,  p.  03,  PI.  VIII, 
figs.  6-7,  tanbilicated,  (1883). 

Shell  attaining  a  rather  large  size,  conoid-subovate ;  spire  elongate- 
conical  ;  volutions  five  or  six,  moderately  convex ;  suture  deep,  rather 
oblique  ;  body  volution  larger  in  proportion  to  the  others  than  would  be 
found  by  the  regular  rate  of  increase  of  those  above,  and  obliquely  pro- 
duced below  ;  aperture  comparatively  large,  ovate  ;  inner  lip  rather  thick, 
arcuate,  a  little  reflexed,  but  not  covering  the  deep  umbilical  indentation, 
in  old  shells  rather  distinct  from  the  body  volution  all  the  way  up ;  sur- 
face only  showing  the  usual  slightly  sigmoid  lines  of  growth.  Length, 
about  1.80  inches  ;  breadth  1.14  inches.     (Meek). 

Bear  river  series,  Laramie  group,  southwestern  Wyoming. 

Of  all  the  fossil  species  described,  this  is  the  most  Campclomoid.  It 
approximates  the  recent  species  in  size  and  other  macroscopic  characters. 
No  other  information  is  accessible. 

One  other  species,  Campeloma  (^Lioplaxf)  prodiicta,  is  described  by  Dr. 
C.  A.  White  in  Non-Marine  Fossil  Mollusca  of  North  America,  p.  03,  PI. 
XXVI,  figs.  21-27  (188l>),  the  generic  reference  of  which  is  not  only  in 
doubt  but  it  is  doubtful  whether  it  is  a  member  of  the  VfvijKtn'dff'.  It 
seems  rather  that  it  should  go  mto  the  Streporndfidrf  under  the  Goniobasic 
section  and  in  the  group  of  which  Goniohaai^  awpla,  Anthony,  is  the 
type.  Mr.  J.  F.Whiteaves*  is  inclined  to  place  it  in  Pleurocera  ( ::=  TiyjKinoii- 
toma  Lea),  ranking  it  with  smooth  forms.  But  the  apertural  characters 
appear  to  be  Goniobasoid  rather  than  Pleuroceroid ;  — indeed  it  should  be 
carefully  compared  with  the  Gouiohasu  nehrascensis,  M.  &  H.,  which  it 
closely  resembles.  It  has  a  more  produced  spire  and  several  more  whorls 
than  any  other  species  of  Campeloma^  if  it  be  allowed  to  stand  in  that 
genus.  It  is  here  eliminated,  in  view  of  these  facts,  to  be  placed  in  the 
Streponiatidse  under  the  name  of  Gotiioba^is  pr(Hlncf((^\\\ule. 

IV. 

GENERAL  OBSERVATIONS. 

The  species  of  this  genus  are  usually  to  be  sought  on  the  muddy  bottoms  of 
ponds  and  still   flowing  portions  of  rivers   and  creeks,   and  are  usually 


Vide  Contributions  to  Canadian  Palaeontology,  Vol.  I,  p.  24"  (1885). 
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abundant  in  favorable  localities.  The  young  are  extruded  from  April  to 
August,  according  to  our  observations  ;  and  there  is  retison  to  believe  that 
there  are  often  two  broods  in  the  year.  Frost-killed  specimens  found  upon 
bars  suddenly  bared,  as  in  the  Erie  canal  in  New  York,  when  the  sections 
are  "drawn  off,'  almost  invariably  contain  many  fry,  which,  it  is  believed, 
are  not  normally  extruded  until  the  following  spring.  In  early  August, 
1880,  many  hundreds  of  C.  suhmlidum  were  collected  by  the  writer 
near  Fort  Dodge,  Iowa,  in  a  slough  formed  from  an  old  river  channel,  a 
majority  of  which  contained  the  fry  in  various  stages  of  development. 
An  opportunity  was  thus  presented  of  verifying  for  an  additional  species 
some  observations  placed  on  record  in  the  early  part  of  the  same  year.* 
The  result  agreed  almost  exactly  with  that  furnished  by  Campeloma  inte- 
grum— that  is  to  say,  about  two  per  cent,  of  the  fry  were  reversed.  These 
observations  appear  further  to  establish  the  fact  that  deformities — except 
such  as  are  purely  pathologic — are  primarily  due  to  crowding  in  the  ovarian 
sack.  Various  pathologic  and  otherwise  abnormal  forms  are  figured  on 
Plate  VI,  figures  1-6.  Fig.  1-3,  reversed  G.  ohesum,  Lewis,  Iowa ;  fig.  4, 
C.  integrum,  DeKay,  Erie  Canal,  New  York  ;  fig.  5,  C.  decisum.  ibid.  loc.\ 
fig.  6,  umbilicated  C.  suhsoUdium,  Anth.,  Little  river,  Missouri. 

These  mollusks  respond  rapidly  and  completely  to  essential  modifica- 
tions in  environment,  whether  those  modifications  be  in  the  temperature 
acquired,  impurity,  or  mineral  character  of  the  water.  Thus,  in  streams 
or  in  canals  which  receive  sewerage  from  cities  or  from  manufactories,  and 
in  which  several  forms  were  known  to  abound,  none  now  occur.  They 
cannot  usually  withstand  a  temperacure  of  more  than  90° — 100°  without 
loss  of  vital  force,  or  even  death.  In  the  summer  of  1885  an  opportu- 
nity for  verification  in  Nature  of  this  fact  was  afforded  during  a  shell 
hunt  in  the  Cumberland  river,  Tenn.,  some  short  distance  below  Nash- 
ville. On  a  bar  in  this  river  a  small  and  shallow  pool,  of  perhaps  an  aver- 
age depth  of  five  inches,  contained  numerous  examples  of  C.  ponderosum. 
On  the  same  day,  at  about  4:00  p.  m.,  several  hundred  shells  were  found, 
with  aperture  upwards,  animal  distended  and  protruding,  all  dead.  The 
temperature  of  the  water  was  estimated  at  about  110° — 115.° 

During  the  late  fall  th  j  animals  bury  themselves  deeply  in  the  mud,  and 
hibernate  until  early  spring. 

Summing  up  briefly  the  facts  so  far  learned  from  geographic  distribu- 
tion, the  genus  (a)  is  solely  American ;  (h)  does  not  occur  west  of  the 
Great  Plains ;  (c)  is  represented  by  a  limited  number  of  species  west  of 
the  Mississippi  river ;  (d)  has  a  hypsometric  range  that  does  not  exceed 
1000  feet;  (e)  and  finds  its  greatest  expression  in  numbers  and  species  ia 
the  drainage  areas  of  the  Ohio,  Cumberland  and  Tennessee  rivers,  and  in 
central  New  York. 

*  Vide  American  Naturalist,  March,  1880,  Vol.  XIV,  pp.  207-208. 
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Further  Notes  on  the  Dakota  Gypsum  of  Kansas. 
By  F.  W.  Cragin,  Sc.  B. 

In  this  brief  contributition  to  the  study  of  the  Dakota  gypsum,  the 
writer  has  been  able  to  avail  himself  of  data  gathered  since  the  publication 
of  his  former  article  and  note  upon  the  same,*  and  in  the  light  of  these, 
and  certain  general  considerations,  is  able,  by  emendata  and  addenda,  to 
discuss  some  of  the  relations  of  that  gypsum  more  satisfactorily  than  here- 
tofore. There  remains,  however,  an  interesting  study  as  to  many  of  the 
relations  of  this  important,  and,  until  recently,  comparatively  neglected  ele- 
ment of  the  Dakota  in  Kansas  and  Indian  Territory. 

The  great  gypsum  bed  of  Barbour  and  Comanche  counties,  and  south- 
ward, intead  of  being  of  Benton  age  as  stated  in  Bulletin  No.  3  (p.  89),  is, 
with  scarce  a  doubt,  in — while  considerably  above  the  middle  of — the 
Dakota.  The  variegated  sandstone  mentioned  in  that  number  of  the  Bul- 
letin probably  marks  the  upper  limit  of  the  Dakota,  and  the  overlying  dark 
shales,  from  which  the  "  Black  Hill  "  takes  its  name,  the  base  of  the  Benton.f 

The  large  turtles  mentioned  in  the  same  article  are  probably  Tertiary, 
occurring  only  upon  the  very  highest  hills  fifteen  to  forty  miles  north  and 
west  of  Medicine  Lodge.  The  Tertiary  seems  to  have  formerly  reached  far 
to  the  east  ot  Barbour  county — perhaps  as  far  as  Wichita. 

Of  course  the  great  gypsum  bed,  as  pointed  out  in  the  corrective  note  on 
p.  112,  cannot  be  a  lake  deposit,  but  is  rather  a  gulf  or  sea  formation. 
The  formation  of  so  thick  a  deposit  of  gypsum  by  lake  evaporation,  would 
imply  a  lake  of  incredible  depth.  To  be  sure,  an  occasional  reflooding  from 
the  ocean,  such  as  oscillations  of  level  might  easily  have  produced,  would 
have  sufficed  to  furnish,  even  in  a  snallow  lake,  by  installments,  as  it  were, 
the  enormous  volume  of  sea  water  whose  evaporation  is  evinced  by  this  great 
ibed  ;  but  no  evidence  of  such  reflooding  seems  present,  the  gypsum,  where 
best  developed,  appearing  to  have  been  laid  down  under  conditions  which 
were  comparatively  uniform  throughout  the  time  which  the  gypsum  bed 
represents. 

There  is,  indeed,  great  local  variation  in  the  character  of  this  gypsum. 
But  there  are  discoverable  in  it  no  such  general  sub-horizons  as  would  nec- 
■cessarily  have  been  formed,  had  the  gypsum  been  deposited  in  an  ocean - 
•derived  salt  lake  and  the  conditions  of  its  deposition  been  interrupted  by 
•occasional  inroads  of  the  ocean. 

^See  Bulletin  3,  article,  '*  Notes  on  the  Geology  of  Southern  Kansas,"  page  85; 
jand  note  on  page  112. 

fThe  true  upper  limit  of  the  Dakota  in  southern  Kansas  was  first  suggested  by 
Mr.  Robert  Hay,  of  Junction  City,  last  November,  in  a  paper  read  before  the 
Kansas  Academy  of  Science.  I  had  already  observed  facts  placing  that  limit  as 
Mr.  Hay  has  done,  and  I  coincide  entirely  with  his  opinion  there  expressed;  viz., 
that  the  upper  limit  of  the  Dakota  is  that  of  the  variegated  sandstone  mentioned 
in  Bulletin  3,  page  90. 
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There  remains,  therefore,  little  doubt  that  the  great  «^ypsuin  bed  of 
southern  Kansas  resulted  from  evaporation  in  a  great  gulf  or  mediterra- 
nean sea. 

When  writing  my  article  upon  the  gypsum,  I  was  not  aware  that  the  lat- 
ter existed  within  the  Cretaceous  north  of  the  Medicine  River,  except  in  the 
supposed  remnant  in  the  Cedar  Hills  {Bulletin  3,  p.  87)  ;  but  on  the  up- 
per portion  of  Mulberry  Creek,  three  or  four  miles  northeast  of  Sun  City, 
there  exists  a  deposit  of  very  pure  gypsum,*  about  equal  in  thick- 
ness to  that  on  Bear  Creek,  and  evidently  representing  the  same  hor- 
izon. It  passes  beneath  the  highlands  to  the  northward  and  westward  ;  and 
the  gypsum  of  southern  Pratt  county  and  that  underlying  the  greater  por- 
tion of  Stafford  county  are  doubtless  to  be  referred  to  the  same  horizon. 

Thick  beds  of  gypsum  reappear  north  of  the  Arkansas  River  also,  within 
the  geographical  limits  of  the  Dakota,f  some  occurring  even  as  far  north 
as  Nebraska;  but  the  data  for  the  precise  comparison  of  their  horizons  with 
that  of  the  great  south-Kansas  bed  are  not  yet  fully  in  my  possession. 

In  southern  Kansas  the  gypsum  extends  almost  as  far  west  as  the  great 
salt  wellj  of  Ford  (formerly  Meade)  county,  where  several  ledges  outcrop. 
There,  as  in  Barbour  and  Comanche  counties,  it  is  associated  with  red  clays 
and  sands,  and  is  hence  apparently  within  the  Dakota. 

Considering  how  far  west  it  is,  the  Crooked  Creek  valley  is  quite  low ; 
and  it  is  therefore  quite  possible  that  the  ledges  referred  to  (which  are  but  a 
few  miles  east  of  Meade  Center)  are  of  the  same  horizon  as — if  not  a  part 
of — the  Barbour  county  deposit.  But  it  is  perhaps  more  probable  that 
they  belong  to  a  somewhat  higher  horizon.  Niobrara  and  Tertiary  depos- 
its occur  in  the  region  west  and  north  from  Meade  Center  and  but  a  few 
miles  distant,  at  an  absolute  level  not  greatly  differing  from  that  of  these 
gypsum  ledues. 

Gypsum  has  recently  been  reported  to  me  from  Clarke  county,  interme- 
diate between  Ford  and  Comanche. 

The  gypsum  "  of  the  selenite  varieties,  in  massive  layers,"  mentioned  by 
Mudge  (Geology  of  Kansas,  First  Biennial  Agricultural  Report,  page  78,) 
as  existing  at  our  southern  State  line,  "near  the  Cimarron  River,"  are 
probably  those  of  southeastern  Comanche  county,  which  belong  to  the  Bar- 
bour-Comanche stratum  in  question. 

There  may,  and  often  do,  exist  simultaneously  in  a  single  submerged 
basin,  several  distinct  sub-basins,  or  areas,  of  deposition,  their  horizontal 
and  vertical  limits  determined  by  a  variety  of  causes;  such  as  the  relief  of 
the  sea-floor ;  the  extent,  rate,  and  direction  of  flow  ;  and  the  degree  of 
concentration  of  the  sea-water  as  influenced  by  the  configuration  of  the 
coasts,  the  incursions  of  fresh  water  from  rivers,  etc. 

Beds  thus  simultaneously  formed,  while  representing  in  a  certain  sense 
one  and  the  same  geological  horizon,  may,  owing  to  the  accident  of  relief  of 
the  sea-floor,  (»ccupy  different  levels. 

*This  gypsum  was  formerly  quarried  and  kilned,  made  into  plaster  with  sand, 
and  m.oulded  into  blocks  and  slabs  as  an  artificial  stone  for  building,  paving,  etc. 

fFor  mention  of  one  of  the  largest  of  these  beds,  see  Mudge' s  Report  on  the 
Geology  of  Kansas,  in  First  Biennial  Report  of  the  Kansas  State  Boai-d  of  Agri- 
culture, p.  79. 

^Described  in  Bulletin  2,  p,  31. 
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While  several  large  and  evidently  distinct  *  gypsum  horizons  exist  in  the 
Dakota  of  Indian  Territory ,f  I  am  inclined  to  think  that  all  the  major  ele- 
ments of  the  Dakota  gypsum  in  Kansas  are  really  referable  to  a  single  hor- 
izon. If  this  be  so,  it  is  not  necessarily  true,  as  above  shown,  that  all  of 
the  beds  belonging  to  such  horizon  occupy  the  same  relative  level ;  but  the 
latter  condition  must  be  nearly  true  when,  as  in  the  case  of  the  Barbour- 
Comanche  gypsum,  various  beds — so-called — are  but  dissected  members  of 
one  great  stratum,  the  interruptions  of  whose  primitive  continuity  are  the 
canyons  and  valleys  wrought  out  by  comparatively  recent  erosion. 

In  connection  with  the  present  article,  though  not  germane  to  the  sub- 
ject under  discussion,  it  may  be  noted  that  the  Champlain  gravel  deposits 
of  the  Dakota  valleys  of  southern  Kansas  contain  numerous  remains  of 
Eleplias  and  Mastodon.  In  one  of  these  finds,  in  Barber  county,  the  au- 
thor last  summer  discovered  in  connection  with  a  molar  of  a  still  unidenti- 
fied species  of  Elephas,  buried  at  a  depth  of  ten  feet,  a  considerable 
amount  of  animal  pitchy  in  the  form  of  a  crust-like  layer  two  or  three  feet 
in  area,  and  detached  spots  of  the  same.  The  substance  is  black,  and  as  it 
cements  the  pebbles  and  sand  grains  together,  it  reminds  one  of  fresh  as- 
phalt pavement,  but  is  less  viscid,  while  more  greasy  and  friable.  Near  a' 
tusk  of  Elephas  or  Mastodon,  exhumed  in  Kingman  Co.,  a  similar  ani- 
mal pitch  was  recently  found  by  J.  W.  Lambuth,  Esq.  who  has  presented 
the  specimen  to  Washburn  College. 

The  abundance  of  the  remains  of  these  gigantic  mammals  (occurring,  as 
they  do,  in  almost  every  county  in  Kansas),  their  superficial  burial,  (rarely 
exceeding  a  depth  of  ten  feet,  and  much  oftener  less),  their  distribu- 
tion (mainly  confined  to  former  flood-deposits  of  present  lines  of  drainage), 
and  the  occurrence,  at  shallow  depths,  of  animal  hydrocarbons,  seems  to 
indicate  that  the  mammoth,  and  perhaps  other  Champlain  types,  has  exis- 
ted at  a  more  recent  day  than  has  been  generally  indicated  by  geologists 
and  archaeologists. 

^Superimposed. 

f  Marcy's  Red  River  Report. 
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Notes  on  Some  Rare  Minerals  of  the  Southwest. 
By  J.  C  Cooper. 

I  have  recently  received  from  Yuma  county,  Arizona,  some  wonderful 
crystals  of  wulfenite,  reaching  a  rnaximum  of  an  inch  across  and  6  mm. 
in  thickness.  They  are  translucent,  of  a  superb  and  brilliant  ruby  red 
color,  and  perfect  gems.  The  lustre  ot'  the  surface  of  some  of  the  crystals 
e((uals  the  finest  polish  the  lapidary  c<)uld  give  them.  They  are  on  nearly 
black  calcite,  and  the  individual  crystals  stand  up  bold  and  free,  with  very 
little  bedding  in  the  matrix,  or  base.  The  red  color  is  supposed  to  be  due 
to  the  presence  of  vanadic  acid.  These  specimens  are  further  particularly 
interesting  to  the  mineralogist  because,  associated  with  the  crystals  of  wul- 
fenite. are  crystals  of  vanadanite  and  descloizite. 

In  August,  188ii,  I  found  in  the  dump  of  a  prospect  hole  about  twenty 
miles  south  of  Prescott,  Arizona,  a  peculiar  and  new  variety  of  vanadanite 
in  lustrous  gray  crystals,  from  1  to  2  mm.  in  thickness  and  3  to  5  mm.  in 
length.  The  crystals  are  hexagonal,  but  barrel- shaped,  being  larger  in  the 
middle,  and  so  intimately  twinned  that  they  form  rounded,  and  again  bar- 
rel-shaped, groups. 

One  of  til e  most  interesting  vanadanites  yet  found  is  from  Yuma  county, 
Arizona.  The  crystals  are  perfect  hexagonal  prisms,  with  plane  to  sub- 
pyramidal  terminations,  including  almost  every  possible  grade  from  a  perfect 
plane  to  a  perfect  pyramid.  They  vary  in  size  from  microscopic  specimens 
to  crystals  7  mm.  in  diameter,  and  about  the  same  length  in  the  case  of  the 
larger  crystals.  The  smaller  crystals  are  frequently  twice  as  long  as  they 
are  thick.  Some  of  them  are  of  a  brilliant  ruby  red  color  and  nearly  trans- 
parent. 
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From  Grrant  county,  New  Mexico,  I  have  a  red  to  yellowish  red  vana- 
date in  nodular  and  stalactitic  forms,  fragments  of  which,  tested  by  Dr. 
Genth,  showed  abundance  of  lead  and  vanadic  acid,  from  which  characters 
it  is  apparently  the  vanadate,  eusynchite,  described  by  Dana. 

The  smithsonite  from  the  Kelly  mine  in  the  Magdalena  mountains,  So- 
corro county.  New  Mexico,  is  interesting  because  it  is  the  first,  so  far  as  I 
know,  that  has  been  found  in  the  Southwest,  and  it  is  attractive  because 
of  a  pretty  blue  color,  due  to  the  presence  of  copper.  I  have  one  spiec- 
imen  with  cavernous  depressions  in  it,  containing  beautiful  snow-white  acic- 
ular  crystals  of  cerussite. 

In  1885  I  found  in  an  ore  pile  of  the  Merritt  mine  at  Socorro,  New  Mexico, 
a  minute,  finely  formed,  hexagonal  crystal.  The  crystals  are  most  of  them 
a  glossy  black  ;  some  are  white  ;  and  some  of  them  have  black  centers  with 
white  cappings  on  the  ends.  I  sent  some  of  the  material  to  Dr.  F.  A. 
Genth,  of  the  University  of  Pennsylvania,  for  his  examination  and  analysis, 
and  I  quote  from  his  letter  .of  March  28th,  1886  : 

"  I  have  two  good  analyses  of  the  mineral  from  the  Merritt  mine,  which 
leave  no  doubt  that  it  is  '  Willemite.'  This  is  highly  interesting.  It  re- 
sembles somewhat  the  variety  i'ound  in  the  zinc  mines  of  Altenberg,  near 
A.ix  la  Chapelle.  I  succeeded  in  clearing  the  crystals  from  the  associated 
impurities,  cerussite,  barite,  &c.,  to  the  extent  of  over  91  per  cent,  of  pure 
willemite.     The  analyses  gave  : 

I.  II. 

Ba  S04  (barite) 0.69  0.69 

•      Si  02 29.16  -28.72 

PbO 2.04  1.98 

CuO 0.50  0.48 

Zn  0 66.79  66.59 

Fe03 0.10  0.04 

Ignition 1.18  1.18 

100.46  99.68 

Willemite.; 91.53  91.18 

"The  specific  gravity  was  found  to  be  4.098." 

Chalcanthite. — A  natural  crystallization  of  blue  vitriol  (sulphate  of 
copper)  from  the  copper  mines  at  Clifton  Arizona,  noted  for  its  first  occur- 
rence in  the  West. 

The  malachites,  azurites  and  cuprites,  from  the  copper  mines  at  Bisbee, 
Arizona,  are  very  beautiful  and  interesting. 

Brochantite. — From  the  Metcalf  mine,  Clifton,  Arizona,  is  an  inter- 
esting crystallization  of  a  hydrous  sulphate  of  copper.  The  crystals  are 
small,  dark  bluish  green,  and  occur  in  drusy  incrustations  on  chalcocite. 
This  is  the  first  known  occurrence  of  them  in  the  West. 

Caledonite. — From  the  Merritt  mine  at  Socorro,  New  Mexico,  is  an- 
other interesting  crystallization  of  a  silicate  of  copper,  observed  for  the  first 
time  in  the  West. 
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[letter  of  transmittal.] 

July  5,  1886 


Washburn  College,  Topeka,  Kas.,  ) 


To  the  Board  of  Trustees  of  Washburn    College: 

Hereby  introduced,  to  be  issued  within  the  present  month,  and  at  the 

same  time  submitted  for  your  approval,  is  the  Fifth  Report  of  Progress  of 

the  Washburn  College  Biological  Survey  of  Kansas  ;  in  transmitting  which 

I  am, — 

Very  respectfully  yours, 

F.  W.  Cragin, 

Jn  charge  of  the  Survey. 


Fourth  Contribution  to  the  Knowledge  of  Kansas  Mosses. 
By  El  gene  A.  Rau. 

[Note. — For  the  material  upon  which  this  report  is  based,  the  Survey  is 
chiefly  indebted  to  a  friend  whose  love  of  nature  is  still  warm,  though  his 
locks  have  been  whitened  by  the  snows  of  three  score  and  ten  winters,  and 
whose  eyes,  though  time  has  cast  some  shadow  on  their  earlier  powers,  have 
not  yet  forgotten  how  to  diligently  discover  the  stores  of  nature's  hidden 
wealth, — Mr.  Joseph  Henry,  of  Salina, 

It  is  a  common  belief  that  central  Kansas,  if  not  actually  destitute  of  these 
indices  of  rain,  at  best  gives  place,  and  that  grudgingly,  to  but  one  or  two 
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species  of  mosses — struggling  stragglers  in  a  thirsty  land.  While  it  is  plain, 
from  the  specimens  submitted,  that  the  region  in  question  dues  not  afford 
the  conditions  calculated  to  produce  that  rank  luxuriance  of  moss  growth 
characteristic  of  many  of  the  eastern  States,  these  partial  results  of  Mr. 
Henry's  diligence  abundantly  demonstrate  the  fallacy  of  the  popular  lacka- 
daisical verdict. 

The  present  contribution  brings  the  known  moss-flora  of  Kansas  up  to 
fifty-six  species  and  varieties,  twenty-tiiree  of  which  are  now  reported  for 
the  first  time.     One  species  is  new  to  science. 

Mr.  Henry's  collections  off'er  two  or  three  species  evidently  distinct  from 
any  of  those  recorded,  but  which,  owing  to  the  condition  of  the  available 
material,  etc.,  cannot  satisfactorily  be  here  reported. — F.  W.  Cragin.] 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

Ephemerum  spinnlosum,  B.  &  S. — One  of  the  smallest  of  mosses, 
growing  on  damp  ground.     Saline  county  (Joseph  Henry). 

Pha»(cum  cu*ipi(iatuiii,  Schreb.  (?) — Sterile.     Saline  county  (Henry). 

M'eisla  viridula,  Brid.,  var.  stenocarpa,  Muell. — On  ground,  Yerdigris 
valley,  Wilson  county  (F.  W.  Cragin). 

Oicranella  heteromall^^  : ,-  Hedw. — Saline  county  (Henry). 

Fissidens  bryoide!>i,  Hedw. — Saline  county  (Henry). 

Trlcliostomuni  vagrinans,  Sull. — Saline  county  (Henry). 

Trichostomum  pallidum,  Hedw.  (?) — Sterile.  Valley  of  the  Neosho 
River,  Labette  county  (Dr.  W.  S.  Newlon). 

Barbuia  Henrici,  n.  sp. — Dioecious?  plants  short,  branched,  closely 
caDspitose,  canescent  from  the  white  excurrent  costoe.  Leaves  concave, 
short  spatulate;  costa  keeled,  filanientose,  near  apex  of  leaf,  excurrent  por- 
tion as  long  as  the  leaf,  hyaline,  serrate.  Areolation  of  leaves  quadrate 
and  chlorophyilose  above,  hyaline  and  elongated  toward  the  base.  Leaves 
spreading  when  moist,  imbricated  when  dry. 

Hab.     On  rocks,  Saline  county,  Kansas,  (Joseph  Henry). 

Although  without  fruit,  it  appears  to  be  a  distinct  species  belonging  to 
the  section  Chloronotse..  It  differs  from  Barlnda  chloroHofos,  Bruoh,  in 
its  more  canescent  appearance,  shorter  and  more  obtuse  leaves,  laxer 
areolation,  longer  excurrent  and  more  serrate  costa.  Plants  bearing  arche- 
gonia  only  were  sent ;  it  is  therefore  desirable  to  secure  fruiting  specimens 
to  complete  the  diagnosis. 

Barbnla  fallax,  Hedw. — Saline  county  (Henry). 

Oriiniiila  apocarpa,  Hedw. — Saline  county,  (Henry). 

Oriniinia  calyptrata.  Hook. — Saline  county  (Henry). 

4»rtliotriclium  !4tranjB;:ulatuin,  Beauv. — Saline  COUnty  (Henry). 
F.yraiiiidiila     tetra^'ona.     Brid.  —  Walnut     township.     Saline      county 
(Henry). 

PiiyNVOinitriiiin  aonminatnm,  Bruch  and  Schiinp. — On  moist  ground  ; 
Long  Island,  Phillipps  county  (J.  D.  Hatcher). 

Bartrainia  Marciiioa.  Brid. — Sterile,     Saline  county  (Henry). 
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Atrichiim  iiiKliilatiim.  Hfjuiv. — Saline  county  (Henry). 

i.eMk<Mi  AuNtini.  Siilli\ . — Saline  county  (Henry). 

Anomo«ioii  attonuatuii>>^|{artm.  —  Wyandotte  county,  (Rev.  John 
Bennett). 

PylaiNiR  iiitrieata.  Brmh  &  Schiinp. — On  logs;  valley  of  the  Delaware 
(Grasshopper)  River,  Jefferson  county  (Washburn  Class  of  '8(J  Nat.  Hist, 
excursion ). 

iiypnum  rivuiare.  B.  A-  S.  (?) — Sterile.  Saline  county  (Henry),  and 
Wyandotte  county,  (Rev.  J.  Bennett). 

Hypiiiiin  H.vivaticiiin,  IIiuls. — Saline  county  (Henry). 

H.vpnuni  ripariuin.  Linn.,  var.  cariOKum.,  Sull. — Saline  t^OUnty  (Henry). 

Il.vpnuiu  adiinoiini,  Hedw..  variety. — Saline  county  (Henry). 

B.— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

Weisia  vlriduia.  Brid. — Wyandotte  county  (Rev.  John  Bennett)  and 
Saline  county  (Joseph  Henry). 

Barbiila  nnguienlata,  Hedw. — Saline  county  (Henry)  and  banks  of  the 
Verdigris  River,  Wilson  county  (Cragin). 

Barbuia  csespitosa,  Schwaegr. — Saline  county,  (Henry). 

Fiinaria  h.y{irroinetrica.  Sibth. — Saline  county  (Henry). 

Webera  albicans,  Schimp. — Saline  county  (Henry)  and  banks  of  the  Ver- 
digris, in  Wilson  county  (Cragin). 

Brynni  bimiim,  Schrab. — Saline  county  (Henry). 

Br.ynni  arvrenteuin.  Linn. — Saline  county  (Henry)  and  Wilson  county 
(Cragin). 

Mniiini  ciispidatum.  Hedw. — Labette  county  (Newlon),  Saline  county 
(Henry)  and  Wyandotte  county  (Rev.  J.  Bennett). 

Mniiim  afline.  Bland. — Saline  county  (Henry). 

Atriohiiin  an^srastatnni.  Bruch  &  Schimp. — Saline  county  (Henry)  and 
Wyandotte  county  (Bennett). 

L.e»ikea  poi.ycarpa.  Ehrh. — Saline  county  (Henry) and  Wyandotte  county 
(Bennett). 

Anomodon  rostrata.  Schimp. — Valley  of  the  Verdigris,  Wilson  county 
(Cragin). 

Aiiomodoii  obtiisifoiiu»i,  Bruch  &  Schimp. — Saline  county  (Henry). 

Hypnuin  aonniinatiiin.  Beauv.-- Verdigris  valley,  Wilson  county 
(Cragin). 

Hypnnm  piumo$«uin  (?).  Swartz. — Saline  county  (Henry). 

Hypnum  serrniatnm.  Hedw. — On  rich  soil,  woods,  Delaware  valley, 
Jefferson  county  (Washburn  Class  of  '80  Nat.  Hist,  excursion). 

Hypnum  sierpens,  Linn. — Saline  county  (Henry)  and  Jefferson  county, 
with  preceding  (Washburn  Class  of  '8(5  Nat.  Hist,  excursion). 
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Third  Contribution  to  the  Knowledge  of  Kansas  Algae. 
By  Francis  Wolle. 

[The  obstacles  to  collecting  Algse,  are  often  unduly  magnified.  The 
Survey  has  therefore  been  less  successful  as  to  securing  collectors 
in  this  department  than  in  almost  any  other.  The  director  of  the 
Survey  has  thus  had  to  depend  virtually  upon  his  own  efforts  for  material 
in  this  line.  Obliged  to  divide  his  available  time  among  the  many  depart- 
ments of  the  Survey  work,  he  has  necessarily  had  but  limited  time  for 
each.  The  brevity  of  the  present  contribution  is  due  to  an  illness  which 
prevented  him  from  making  collections  of  algae  at  the  time  planned,  the 
few  here  reported  being  all  that  Mr.  Wolle  has  received  from  Kansas 
since  our  second  report. 

It  is  hoped  that  the  season  of  '86  will  close  this  comparative  breach  of 
progress ;  and  our  friends  are  invited  to  assist  us,  during  this  season, 
especially  in  this  department. 

Specimens  of  each  species— m  fruit,  if  possible — should  be  preserved, 
both  dried  on  paper  and  in  phials  containing  a  few  drops  of  solution  of 
carbolic  acid.  A  large  •'  take "  of  any  filamentose  spccie«i.  whether  in 
dried  or  in  wet  preparation,  will  rarely  show  what  can  not  be  learned  from 
such  an  amount  as  could  easily  be  dropped  into  a  drachm  or  two  drachm 
phial.  The  washing  and  floating  of  such  specimens  should  be  avoided,  so 
far  as  possible,  as  these  processes  may  destroy  the  fruit  or  sweep  away 
unicellular  algse  entangled  in  the  mesh.  The  promise  of  marsh,  pond 
and  ditch  waters,  apparently  holding  microscopic  unicellular  algae,  may  be 
tested  with  a  hand-lens,  with  which  the  collector  should  ever  be  provided, 
and  samples  of  all  waters  thus  showing  promise,  and  of  the  green  and 
brown  slimes  covering  long  submerged  objects,  should  be  preserved  in 
phials  by  the  addition  of  a  few  drops  of  carbolic  acid,  since  two  such 
samples,  quite  alike,  as  seen  with  the  naked  eye  or  a  hand-lens,  may  yield 
to  Mr.  Wolle's  experienced  scrutiny  with  the  compound  microscope,  very 
different,  and  perhaps  equally  interesting  species.  Record  of  the  exact 
locality  and  date  (or  a  numbered  tag  referring  to  the  same  in  the  for- 
warding letter)  should  be  attached  to  each  phial,  and  the  phials  forwarded 
in  blocks  bored  with  2 -inch  holes.  Such  blocks,  and  any  further  direc- 
tions needed,  will  be  mailed  to  collectors  wishing  to  contribute  algae  to  the 
Survey. — F.  W.  Cragin.] 

A._SPECIES  NOT  PREVIOUSLY  REPORTED. 

Asterothrix  Cra^ini,  sp.  nov.  Wolle. — A  cruciate  species,  near — but 
not  identical  with — A.  microscopica,  Kg.  Here  provisionally  reported. 
Fresh  material  will  be  required  for  an  adequate  description.  As  to  lo- 
cality, etc..  Prof.  Cragin  writes  : 

"  In  exposures  of  the  fine,  white,  Tertiary  sands  of  Norton  county. 

"  I  accidentally  discovered  this  alga  in  samples  of  this  sand  referred  to 
me  by  Mr.  Robert  Hay  in  1883  for  microscopic  examination  with  a  view 
to  determining  the  origin  of  the  siliceous  elements.     I  at  first  thought  it 
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a  nostoc  and,  aware  that  Tertiary  nostocs  were  not  unknown,  was  led  by 
its  occurrence  in  Tertiary  sands  to  tliink  it  perhaps  a  Tertiary  species,  a 
possibility  which  its  dilute  and  translucent  blue-green  color  doubtless  for- 
bids." 

NoMtoe  eommune,  Vauch.  (?) — "  On  the  red  lands  of  the  Dakota,  in 
Barber  county"'  (Cragin). 

ffkioK-oniiini . — I  am    at   a  loss    to   determine   this  species, 

which  though  sterile,  does  not  agree  with  any  of  our  forms.  Specimens 
in  fruit  are  desirable. 

"  Spring  pool  with  sandy  bottom,  Sun  Oity,  Barber  county  "  (Cragin). 

Spirogryra  coiiimuiie.  Kr. — "  Below  the  dam  on  Fall  River  at  Neo- 
desha"  (Cragin). 

Vauoiieria  dioiiotoma.  Lyngb. — "  Fall  and  Verdigris  rivers  at  Neo- 
desha  "  (CVagin). 

B.— NEW  LOCALITY  FOR  A  SPECIES  PREVIOUSLY  REPORTED. 

€la4lophora  fsrlomerata.  Linn. — "  Below  the  dam  on  Fall  River  at 
Neodesha"  (Cragin). 


Further  Notes  on  Kansas  Ferns. 
By  F.  W.  Cragin,  Sc.B. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTED. 

Aspleninm  parvnlum.  Mart.  &  Gale. — This  beautiful  spleenwort,  now  re- 
corded from  Kansas  for  the  first  time,  was  collected  for  the  Survey  in  the 
season  of  1885,  in  Chautauqua  county,  by  Miss  Liliie  0.  Hosford.  It  is 
a  southern  fern,  and  that  it  has  been  overlooked  in  Kansas  hitherto  is  per- 
haps owing  to  its  resemblance  to  the  northern  ^4.  ebeneum,  of  which  it  has 
been  considered  a  variety  by  Hooker.  Dr.  Underwood,  to  whom  the  Sur- 
vey is  indebted  for  the  identification  of  this  and  various  other  species,  holds 
it  as  distinct. 

B— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

Peiia'a  atropnrpiirea.  Link. — This  cliif-brake  seems  to  be  nearly  as 
much  at  home  upon  the  walls  and  blocks  of  gypsum  in  the  canyons  of  Bar- 
ber and  Comanche  counties  as  it  is  upon  the  limestone  blulFs  of  eastern 
Kansas. 

Camptosortis  rhizophylins.  Link  :  WALKING  Fern. — In  a  recent  mid- 
winter trip  to  Wilson  couuty,  I  found  the  brow  of  the  sandstone  bluffs  of 
the  Verdigris  River,  in  places  crowned  with  thick  mats  of  this  pretty  ever- 
green, whose  bright  verdure  formed  a  most  pleasing  protest  against  the  cold 
white  and  dreary  grey  of  the  season. 

Dr.  Newlon  has  sent  it  from  rocks  of  the  Neosho  valley,  in  Labette  county. 

Aspidiam  acrostichoides,  Swz. :  CHRISTMAS  FeRN. —  Chautauqua 
county,  near  Sedan  (Miss  Hosford). 

Aspidlum  margrinale,  Swz. :  LeATHERY  ShIELD  FeRN. — Chautauqua 
county,  near  Sedan  (Miss  Hosford). 
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Cystopteris    fra^ills,    Bernh.  :    BRITTLE    FeRN. — Our  commonest   fem, 

in  eastern  Kansas.     Chautauqua  county  (Miss  Hosford). 

H'oodsia  obtusa,  Torr. — Two  varieties  of  this  fern  have  been  contrib- 
uted to  the  Survey  trom  Chautau((ua  county  :  one,  the  typical  form,  from 
Miss  Hosford ;  the  other,  from  Mrs.  Mary  McMichael,  a  form  wliicli  is 
remarkable  in  displayinjr  much  of  the  habit  of  W.  Mexicdiia,  but  with 
the  indusium  as  in  ohfusa. 

While  this  species  may  be  called  common  in  eastern  Kansas,  it  is  by  no 
means  so  generally  distributed  as  the  preceding. 


Lichens  not  Previously  Reported  from  Kansas- 
By  H.  WiLLEY. 

Biatora  Rnsiselll,  Tuckerm. — "On  gypsiferous  clay,  upon  the  caps  ol*  the 
'  Gypsum  Hills,'  western  Barber  county  "  (F.  W.  Cragin). 

Biatora  icterica,  Mont. — "On  earth,  McPherson  county  "  (Dr.  John 
Kundstrom), 

€iadonia  pyxidata  (L.)  Fr. — Valley  of  the  Neosho  River,  Labette 
county  (Dr.  W.  S.  Newlon). 

ciadonia  furcata  (Huds.)  Fr — Valley  of  the  Neosho,  Labette  county 
(Dr.  Newlon). 

€ladonia  ran^lferina  (L.)  HofFm. — Valley  of  the  NeOsho,  Labette 
county  (Dr.  Newlon). 

Note  by  the  Director. — In  Bulletin  2  (p.  64),  the  director  of  the  Survey  gave 
a  partial  list  of  the  lichens  that  had  been  taken  in  Kansas  many  years  since  by 
the  late  Mr,  Elihu  Hall,  based  upon  such  cursory  exA,mioation  of  Tuckerman's 
"North  American  Lichens"  as  the  time  then  at  command  allowed.  A  second 
and  more  careful  consultation  of  that  work  reveals  record  of  ten  other  such  spe- 
cies, whose  names  are  here  collated  in  order  that  the  Fifth  Report  of  the  Sur- 
vey, taken  in  connection  with  the  First  and  Second,  may  present  in  full  what  is 
now  known  of  the  lichen-flora  of  Kansas  : 

Parmelia  conspersa  (Ehrh.)  Ach. ^  yar.  molliuscula^  Ach. — On  "rocks,  Kansas, 
Hall."     [Page  05.] 

Pannaria  nigra  (Huds.)  Nyl. — "Kansas,  Hall."     [Page  127.] 
Pyrenopsis  virida-rufa^  Tuckerm. — "Bourbon  county,  Kansas,  (Hall)."      [Page 
138.] 

Omphalaria  A'amflww,  Tuckerm. — "Calcareous  rocks,  Kansas,  (Hall)."  [Page 
141.] 

Collema  laciniaturn,  Ach. "Kansas,  (Hall)."      [Page  144.] 

Placodium  galactophylhim^  Tuckerm. — "Lime  rocks,  Chase  county,  Kansas, 
(Hall)."     [Page  172.] 

Placodiurn  cinnabarrinum  (Ach.)  Anz. — "  Kansas,  on  lime  stone."      [Page  174.] 
Lecanora  rubina  (Vill.)  Ach. — "  Kansas,  (Hall)."     [Page  188.] 
Lecanora  calcarea  (L.)  Sommerf.,  var.  contorta,  Fr. — "  Kansas,  (Hall).''      [Page 
199.] 

Urceolaria  actinostoma,  Pers. — "  Kansas,  (Hall)."     [Page  222.] 
The  pages  in  brackets  are  those  on  which  the  respective  species  are  attributed 
to  Kansas  in  the  work  above  mentioned. 

The  total  number  of  lichens  thus  far  recognized  in  Kansas  is  forty-eight. 
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Fifth  Contribution  to  a  Knowledge  of  the  Fresh-water  Mollusca 

of  Kansas. 
Bv  R.  Kllswortii  Call. 

There  are  herein  adjed  to  our  previously  reported  Union itht'  of  Kansas 
four  additional  species  of  Unlo  and  one  o^  Margaritana.'^  One  form  new 
to  the  State  is  recorded  among  the  univalves,  a  member  of  the  family 
Lwineidpc,  which  represents  also  a  sub-genus — Radix — now  for  the  first 
time  attributed  to  Kansjus. 

A  considerable  extension  of  the  known  distribution  within  the  limits  of 
the  State  is  afforded  for  a  number  of  species  hitherto  reported  upon.  But, 
as  yet,  the  major  portions  of  the  collections  of  the  Survey  represent  the 
eastern  part  of  the  State,  the  conchology  of  the  western  portions  being, 
comparatively,  still  unknown.  Abundant  material  from  the  unexplored 
sections  is  important  as  promising  data  bearing  on  the  hypsometric  distribu- 
tion of  Uiiio.  So  far  as  at  present  known,  Kansas  furnishes  the  greatest 
hypsometric  range  recorded  for  this  family ;  but  the  record  is,  of  course,  as 
yet  too  meagre  to  yield  safe  deductions.  The  greatest  number  of  reported 
forms  comes  from  the  e^istern  and  southeastern  portions  of  the  State,  and 
nearly  all  at  localities  below  1,000  feet  elevation, — for  the  most  part,  in- 
deed, below  yOO  feet. 

Those  localities,  with  their  elevation  above  sea  level  are  the  following : 
Wyandotte,  Wyandotte  Co.,  707;  Coffey ville,  Montgomery  Co.,  728; 
Baxter  Springs,  Cherokee  Co.,  831  ;  Cherryvale,  Montgomery  Co.,  830  ; 
Neodesha,  Wilson  Co.,  (836?);  Caney  Creek,  Chautauqua  Co.,  (850?); 
Paola,  Miami  Co.,  854;  Topeka,  884;  Oswego,  Labette  Co.,  895;  Silver 
Lake,  Shawnee  Co.,  915;  Wakarusa  Creek,  Shawnee  Co.,  946;  Neosho 
Falls,  Woodsou  Co.,  980;  Manhattan,  Riley  Co.,  1,000. 

The  greater  heights  which  have  contributed  representatives  of  the  Unio- 
nidse  are:  Howard,  Elk  Co.,  1.006;  Burlingiun,  Coffey  Co.,  1,037;  Alma, 
Waubunsee  Co.,  1,051 ;  Garnett,  Anderson  Co.,  1,056;  Eureka,  Green- 
wood Co.,  1,073  ;  Grouse  Creek  and  Silver  Creek,  Cowley  Co.,  1,100-1,125  ; 
Quimby  Creek,  Clay  Co  ,  and  Madison  Creek.  Davis  Co..  about  1,150  ; 
Wellington,  Sumner  Co.,  1,291;  Eldorado,  Butler  Co.,  1,282;  Wichita, 
Sedgwick  Co.,  1,291  ;  Harper,  Harper  Co.,  13— ;  Thayer,  Elk  Co.,  1,445  ; 
McPherson,  McPherson  Co.,  1,488;  Hutchinson,  Reno  Co.,  1,524;  Reno 
Center,  Reno  Co.  1,525-1,550;  Sun  City,  Barbour  Co.,  (1,750?);  Ellis, 
Ellis  Co.,  2,117;  Garden  City,  Finney  Co.,  2,827  ;  W^allace.  Wallace  Co., 
3,301. 

From  the  Crooked  Creek  valley.  Ford  county,  at  an  elevation  of  2,350- 
2,400  feet,  there  have  been  reported  no  other  shells  than  Limneidsc. 

The  gradual  increase  in  elevation  of  the  high  plateau  of  which  middle 
and  western  Kansas  is  topographically  a  part,  affords  a  most  excellent  op- 
portunity for  a  study  of  the  vertical  distribution  of  the  Mollusca,  and  it  is 

^A  prior  record  of  this  species  (M.  rugosa)  from  Kansas  was  publislied  by  Prof. 
E.  A.  Popenoe.     See  Transac.  Kas.  Acad.  Sci.,  Vol.  IX,  July,  1885. 
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hoped  that  the  friends  of  the  Survey  will  be  able  in  future  operations  to 
push  their  explorations  toward  the  western  border  of  the  State. 

Another  feature  worthy  of  special  emphasis  is  one  connected  with  the 
drainage  area  of  southern  Kansas, — or  rather  all  portions  of  the  State 
the  streams  of  which  are  tributary  to  the  Arkansas.  They  furnish  not 
only  the  greatest  variety  of  species,  but  present,  first,  a  molluscan  lamelli- 
branchiate  fauna  in  most  respects  identical  with  that  of  the  Ohio  drainage 
area,  and,  second,  a  mingling  of  southern  forms.  The  following  lists  will 
aid  in  understanding  this  parallelism  and  will,  at  the  same  time,  show  the 
diiFerences : 

Species  of  the  Ohio  River  and  Arkansas  drainage  in  Kan&as. 

Unio  alatus,  Say.  Unio  parvus^  Barnes. 

*'  asperrimus.  Lea.  {Jachrymosus^  Lea.)      "    plenus.  Lea. 

"  anodontoides,  Lea.  "    pustulatus,  Lea. 

"  camptodon,  Say.  **    phaseolus^  Hildreth. 

"  coccineus,  Hild.  "    plicatus,  LeSueur, 

"  cylindricus^  Say.  "    pu.s-tulosu.^.  Lea. 

*'  cameltis,  Lea.  (^phaseoltim^   Hikl.)  '*    rectus,  Lam. 

"  capax.  Green.  "    rubiginosns,  Lea. 

"  cornutus,  Barnes.  "    securis,  Lea. 

"  dorfeuillianus,  Lea.  *'    solidus,  Lea. 

**  ebenus,  Lea.  *'    tenuissimus,  Lea. 

*'  ellipsis,  Lea.  **    tuberculatus,  Barnes. 

**  elegans,  Lea.  "    trigonus^  Lea. 

"  fragosus,  Conrad.  "    undulatus,  Barnes. 

'*  gibbosus,  Barnes.                       ,  "    ventricosus,  Barnes. 

"  gracilis,  Barnes.  »'    zigzag,  [donaciformis.  Lea.) 

"  lachrymosiis.  Lea.  Margaritana  complanata,  Barnes. 

'*  Isevissimus.  "          rugosa,  Barnes. 

*'  luteolus,  Lam.  Anodonta  edenUila,  Say. 

"  ligamentinus,  Lam.  "        ferussaciana ,  Lea, 

**  metanevrus,  Rafinesque.  "         grandis,  Say. 

"  mytiloides,  Rafinesque.  '•         imbecillis,  Say. 

"  multiplicatus,  Lea.  "         plana,  Lea. 

''  occidens,  Lea. 

The  list  which  follows  includes  forms  found  in  Kansas  which  occur  in 
the  same  Arkansas  drainage  area  as  the  foregoing,  but  which  belong  to 
the  southern  fauna : 

Uhio  popenoi,  Ca.\\.  Unio  houstonen sis.  Lea. 

"    joeinnw*,  Gould.  "    topekaensis,  Lea.   [Kubrostratus,Sa,y). 

"    purpuratus.  Lam.  "    sphsericux,  Lea. 
"    satur,  Lea. 

Now,  it  is  interesting  to  know  that,  among  the  land-shells,  a  similar  par- 
allelism exists,  following  the  Ohio  valley  south  westward  to  near  middle  Ar- 
kansas, where  the  faunal  limit  bends  again  to  the  northwestward  and  en- 
ters the  State  of  Kansas  along  the  Arkansas  River  drainage.  This  zone 
has  the  general  outline  of  the  letter  V,  with  the  angle  at  the  southern 
limit.  In  Tennessee,  Arkansas  and  Missouri  and  Kansas  and  Indian  Ter- 
ritory are  found  mingling  with  this  continuation  of*  the  Ohio  valley  fauna 
a  number  oi'  species  belonging  to  the  southern  ftiuna.  Considerable  data 
have  accumulated  in  the  hands  of  the  writer  which  seem  to  imply  the  ne- 
cessity of  correlating  this  peculiar  distribution  with  certain  facts  in  glacial 
geology,  but  those  data  will  not  yet  warrant  the  statement  that  such  correla- 
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tion  exists..  Attention  i.s  directed  to  this  problem  in  the  hope  tliat  other 
observers  may  use  their  opportunities  and  supply  all  the  infornuition  pos- 
sible. 

A.-SI'K('ll<:s  NOT  I'REVIOUSLV    ItKlMJHTKD. 

LAMELLIBllANCHIATA. 
UNI  ONI  D  J']. 
Genus  iNio. 

I'liio  niiiitipiioatuN.  Lea. — Neosho  River,  at  Oswego  (Dr.  Newlon). 

This  species  ran<:es  from  tlie  Ohio  River,  above  Cincinnati,  to  Alabama 
and  Texas,  and  is  now  to  be  recorded  in  Kansas.  It  attains  a  great  size 
and  high  degree  of  perfection  in  the  Cumberland  and  Alabama  Rivers. 
Compared  with  all  the  other  plicate  forms  which  occur  in  this  State,  it  is 
uniformly  more  quadrate,  flatter,  and  covered  over  entire  surface  of  disk 
with  small,  more  or  less  acute  ridge-like  plications.  The  species  is  credited 
by  Dr.  Lea  to  the  Ohio  and  Tennessee  Rivers  as  the  places  of  original  dis- 
covery. In  the  copy  of  Volume  I,  "  Observations  on  the  Genus  Unio,"  which 
was  formerly  owned  by  Dr.  Gerard  Troost,  and  now  the  property  of  Dr.  J. 
Berrien  Lindsley,  of  Nashville,  Tennessee,  occurs  the  following  note  on  this 
species.  Troost  writes  :  "  I  discovered  this  species  in  the  year  1826,  in  the 
Fox  River,  near  the  Wabash,  Illinois,  and  presented  Prof.  Van  Uxem  with 
some  specimens,  and  [they  thus]  got  into  the  hands  of  the  author."  Dr.  Lea 
credits  Van  Uxem  with  the  specimens  from  the  Tennessee  River,  which,  it 
thus  appears,  came  from  Illinois  and  were  originally  discovered  by  Troost. 
In  young  specimens  the  epidermis  is  olive  green ;  in  old  individuals  it  is 
black. 

rnio  $ii>atniatus.  Lea. — Osage  River  at  Paola  (Dr.  J.  H.  Oyster). 

A  single  individual  only  of  this  form  appeared  among  the  collections.  It 
departs  from  the  typical  forms  in  being  shorter  and  rather  thicker,  but  the 
peculiar  green  rays  of  the  posterior  slope  and  the  teeth  are  quite  normal. 
This  species  ranges  eastward  to  western  New  York,  and  is  exceedingly 
abundant  in  parts  of  Iowa,  Minnesota,  Wisconsin  and  Michigan.  It  appears 
to  be  a  northern  form. 

rnio  spiiH>riciis,  Lea. — Verdigris  River  at  Neodesha  (Prof.  Cragin). 

Three  individuals  of  a  shell  of  the  pustvlosus  group  were  found  among  a 
considerable  quantity  of  typical  U.  pustulosua  (Lea)  from  this  locality.  It 
is  not  pustulosvs,  but  is  somewhat  more  compressed  than  U.  spJisericus  (Lea) 
usually  is.  No  other  disposition  can,  however,  be  made  of  these  shells. 
The  short,' thick,  somewhat  curved  lateral  teeth  are  those  of  the  form  to 
which  they  are  referred.  The  beaks  are  also  slightly  retuse,  while  the  dis- 
position of  the  pustules  over  the  lower  median  surface  of  the  valves  is  pecul- 
iar to  the  southern  form.  Careful  comparison  with  specimens  from  Texas 
shows  only  the  diff'erences  above  indicated.  The  range  of  the  species  has 
hitherto  been  from  Alabama  to  Trinity  and  Brazos  Rivers,  Texas.  The 
species  was  described  from  the  Pearl  River,  Mississippi. 

Unio  tri^onas.  Lea. — Osage  River,  Paola  (Dr.  J.  H.  Oyster)  ;  Neosho 
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Kiver,  Oswego  (Dr.  W.  S.  Newlon);   Fall  River,  at  Neodesha.  and   t)ela- 
ware  River,  at  Tompkinsville  (Prof.  Cragin). 

Ranges  eastward  to  western  New  York.  In  the  Mississippi  River,  from 
the  Des  Moines  rapids  northward  into  Minnesota,  it  is  a  most  abundant  spe- 
cies. It  is  very  closely  allied  to  U.  ruhiginosus  (Lea),  resembling  it  in 
many  features.  It  is,  however,  uniformly  more  turgid,  the  posterior  angle 
is  more  pronounced,  the  lateral  teeth  uniformly  thicker,  and  the  cardinal 
teeth  very  large  and  heavy,  in  comparison  with  those  of  ruhiginosiis.  In 
character  and  color  of  epidermis,  and  often  in  the  salmon  or  rubiginose  color 
of  the  nacre,  it  is  the  same  as  the  last-named  species.  It  includes,  as  syn- 
onyms, I/,  chuni  (Lea)  and  U.  riddeUu  (heR),  both  from  Texas,  making  its 
southward  range  equal  to  that  of  IT.  ruhiginosus. 

Genus    MARGARITANA. 

Margraritana  rug:oHa,  Barnes. — Neosho  River,  at  Oswego  (Dr.  Newlon). 

A  species  of  wide  distribution,  occurring  from  New  York  to  Texas,  to 
Minnesota,  and  to  Kansas.  Readily  distinguished,  by  the  rugose  undula- 
tions on  posterior  margin,  from  all  its  congeners. 

GASTEROPODA. 

Sub-genus  RADIX. 

,  Radix  columella.  Say. — Neosho  valley,  near  Oswego  (Dr.  Newlon). 

This  shell  has  been  reported  from  Missouri — ^without  definite  locality.  It 
ranges  to  New  Brunswick,  Nova  Scotia,  and  is  abundant  throughout  the 
New  England  States.  This  is  the  most  western  locality  recorded,  and  is 
certified  by  a  single  specimen  only. 

B.— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

LAMELLIBRANCHIATA. 

UNIONIDJ^]. 

iTnlo  aiiodontoides.  Lea. — Verdigris  River,  Neodesha  (Prof.  Cragin) 
and  Greenwood  county  (Prof.  G.  C.  Broadhead)  ;  Fall  River,  at  Eureka 
(J.  E.  Errickson) ;  Kansas  River,  at  Wyandotte,  and  Wolf  Creek,  Wyan- 
dotte county  (Rev.  John  Bennett) ;  Antelope  Creek,  Wabaunsee  county 
(S.  A.  Baldwin). 

iJnio  coccliiens,  Hildreth. — Osage  River,  at  Pax^la  (Dr.  J.  H.  Oyster)  ; 
Verdigris  River,  Neodesha  (Cragin)  ;  Fall   River,  at  Eureka  (Errickson). 

Some  forms  of  this  species  are  so  turgid  and  heavy  as  to  lead  to  reference 
to  U.  solidus  (Lea.)  The  greenish  tinge  and  rays  of  the  um bones  will  serve 
to  distinguish  it  from  that  form.  Many  of  the  specimens  have  a  beautiful, 
warm  pink  nacre.  The  white  variety  has  received  the  name  of  IT.  goiddl- 
anvs  (Ward). 

iJnio  c»rntituN,  Barnes. — Verdigris  River,  at  Neodesha  (Cragin). 
iTnio  (lonaciformiM.  Lea. — Kansas  River,  at  Tiblow  Station  and  Wyan- 
dotte (Rev.  John  Bennett). 

Unlo  eleKaiiN,  Lea. — Osage  River,  at  Paola  (J.  H.  Oyster);  Verdigris 
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River,  at  Neodesha  (Cragin);  Kansas  River,  at  Wyandotte  (Bennett); 
Neosho  River,  at  Neosho  Falls  and  OsajiC  River.  Franklin  county  ( Broad- 
head). 

This  seems  to  be  a  very  abundant  shell  in  the  Verdigris  River.  In  the 
material  sent  was  an  ititeresting  pathologic  specimen,  which  had,  at  some 
period  in  its  early  lite,  received  a  wound  anterior  to  the  umbones  and  in  the 
region  of  the  lunule.  This  fetter  was  very  large,  cordate,  and  altogether  dif- 
ferent from  the  normal  condition.  The  cardinal  teeth  had  shared  in  the 
effects  of  the  contusion  and  crushing,  and  were  divided  in  such  a  manner  as 
to  present  a  niultifid  appearance.  The  anterior  adductor  muscle  had  also 
been  divided  and  been  formed  into  two,  making  two  cicatrices,  one  above 
and  some  distance  removed  from  the  other.  The  lateral  teeth  remained  nor- 
mal. In  common  with  some  other  specimens  in  the  lot,  the  epidermis  was 
nearly  eradiate,  a  feature  occasionally  seen  in  specimens  taken  in  the  Mis- 
sissippi and  Illinois  Rivers. 

rnio  frag-osus,  Conrad. — Neosho  River,  at  Oswego  (Newlon). 

Fnio  s'ibbosns.  Barnes. — Osage  River,  at  Pacla  (Oyster). 

Viiio  ^rraciiis.  Barnes. — Kansas  River,  at  Tiblow  Station  and  Wyandotte 
( Bennett)  ;  Fail  River,  at  Eureka  (Errickson) ;  Verdigris  River,  at  Neo- 
desha (Cragin)  ;  Osage  River,  Franklin  county  (Broadhead). 

rnio  laehrymosus.  Lea. — Verdigris  River,  at  Neodesha  (Cragin). 

Fnio  isevissimns.  Lea. — Wolf  Creek,  Wyandotte  county,  and  Kansas 
River,  at  Tiblow  Station  and  Wyandotte  (Bennett). 

Vnio  ligamentinus.  Lam Fall  River,  at  Eureka  (P>rickson)  ;  Verdi- 
gris River,  at  Neodesha  (Cragin) ;  Osage  River,  at  Paola  (Oyster),  and 
Franklin  county  (Broadhead). 

This  species  has  been  confounded  with  U.  luteolus  (Lam.)  from  which  it 
may  be  readily  distinguished  by  the  heavier  lateral  and  cardinal  teeth,  by 
the  direction  which  the  latter  take,  by  its  generally  more  oval  outline,  and 
by  the  character  of  the  umbones  which,  in  that  species,  are  finely  and 
concentrically  undulate.  In  perfect  specimens  of  U.  ligtimentinnn  the  um- 
bones are  seen  to  be  nearly  or  quite  smooth. 

iJnio  luteolus,  Lamarck. — Fall  River,  at    Eureka   (Errickson);    Wolf 
Creek,  Wyandotte  county  (Bennett),  and  Indian  Creek,  Elk  county  (Broad- 
head). 
■  rnio  metanevrus,  Rafinesque.-;— Verdigris  River,  at  Neodesha  (Cragin). 

The  shells  from  this  locality  present  a  wide  range  of  variation.  Some 
are  almost  smooth,  and  even  lack  the  deep  sulcation  which,  in  the  typical 
form,  extends  from  the  umbones  to  the  ventral  margin.  Other  specimens 
are  very  turgid,  while  many  are  remarkably  compressed. 

iJnio  peaiii.  Lea. — Kansas  River,  at  Wyandotte  and  Tiblow  Station 
(Bennett).  '  ; 

inio  petrinus,  Gould. — Fall  River,  at  Eureka  (Errickson) ;  Verdigris 
River,  at  Neodesha  (Cragin). 

One  specimen  of  the  several  submitted  from  the  A'erdigris  River  was  par- 
tially reverted.  That  is,  the  lateral  teeth,  which  are  normally  double  in  the 
risrht  valve,  were  sinsrle  m  the  risrht  and  double  in  the  left.     The  cardinal 
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teeth  were  normal.  Occasional  specimens  of  Unio  are  found  in  which  entire 
reversion  occurs,  but  while  by  no  means  new,  partial  reversion  is  exceedingly 
rare.  The  writer  now  has  nearly  a  dozen  species  of  Unio  presenting  re- 
versions in  whole  or  in  part.     The  cause  is  still  unknown. 

Unio  phaseoins,  Hildreth. — Fall  River,  at  Eureka  (Errickson)  ;  Verdigris 
River,  at  Neodesha  (Cragin). 

These  specimens  were  among  the  largest  e^cr  seen,  with  lateral  teeth 
enormously  developed,  and  numbers  of  capillary  rays  spread  over  the  pos- 
terior portion  of  the  valves. 

iJnio  plicatus,  LeSueur. — Fall  River,  at  Neodesha  (Cragin). 

rnio  popenol.  Call. — Verdigris  River,  at  Neodesha  (Cragin). 

The  exact  locality  in  the  Verdigris  River  which  furnished  our  types  was 
unknown  at  the  time  of  description.  Among  the  few  specimens  submitted 
was  a  very  large  one  with  the  following  dimensions  :  Length,  8  cm. ;  height, 
7.46  cm.;  breadth,  4.38  cm. 

linio  purpnratns.  Lam. — Fall  River,  at  Eureka  (Errickson) ;  Fall  and 
Verdigris  Rivers,  at  Neodesha  (Cragin) ;  Wolf  Creek,  Wyandotte  county 
(Bennett);  Osage  River,  at  Paola  (Oyster) ;  Silver  Creek,  Cowley  county 
(J.  R.  Mead). 

Unio  pn»itniatnK,  Lea. — Verdigris  River,  at  Neodesha  (Cragin). 

Unio  pustuio»ius.  Lea. — Fall  and  Verdigris  Rivers,  at  Neodesha  (Cragin) ; 
Osage  River,  at  Paola  (^Oyster). 

Unio  rectus,  Lamarck. — Fall  and  Verdigris  Rivers,  at  Neodesha  (Cragin)  ; 
Osage  River,  at  Paola  (Oyster). 

I'nio  rubi^inosns.  Lea. — Fall  River,  at  Eureka  (  Errickson) ;  Fall  and 
Verdigris  Rivers,  at  Neodesha  (Cragin). 

Unio  satur.  Lea. — Fall  River,  at  Eureka  (Errickson)  ;  Verdigris  River, 
at  Neodesha  (Cragin). 

This  is  equivalent  to  U.  occidens  (Lea)  which  will  include  U.  vevtricosus 
(Barnes),  U.  siihovntm  (Lea),  U.  capaor  (Green),  and  IT.  canadensis  (Lea). 
The  original  localities  for  17.  satur  are  said  to  be  the  Red  River,  at  Alexan- 
dria, Louisiana,  and  Lake  Calcashue,  near  New  Orleans.  A  single  speci- 
men has  been  seen  by  the  writer  in  the  collections  of  the  United  States  Na- 
tional Museum,  determined  by  the  author  of  the  species  and  referred  to 
Gaines  Creek,  New  Mexico.  There  is,  beyond  question,  some  error  in  this 
local  reference.  The  shell  is  not  listed  under  the  new  forms  herein,  because 
reported  previously  under  the  name  of  U.  occidens.  The  shells  are  abso- 
lutely identical  with  the  figure  in  "Obs.  on  Unio,"  Vol.  V,  p.  81.  Plate  IT, 
fig.  19,  agreeing  even  in  the  dark  color  of  epidermis,  which  must  be  surely 
due  to  some  feature  of  the  environment.  The  very  curious  sulcation  or 
termination  of  posterior  margifi  is  marked  in  these  specimens. 

Unio  HoiiduM  (?)  Lea. — Fall  River,  at  Neodesha  (Cragin). 

Scmie  doubt  attaches  to  this  determination,  and  this  shell  must  stand  in 
([uestion  until  further  and  better  material  is  received. 

Unio  HnbroNtratuM,  Say. — Fall  River,  at  Eureka  (Errickson);  Wolf  Creek, 
Wyandotte  county  (Bennett)  ;  a  small  lake  at  Clierryvale,  Montgomery 
county  (Cragin). 
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This  species  appears  to  be  universally  distributed  over  all  eastern  Kansas. 
Tlie  oriujinnl  description  was  apparently  based  on  a  specimen  not  full  «;rown. 
The  same  remark  is  true  of  its  Kansas  synonym,  U.  topekaensis  (Lea). 

rnio  tubercuiHtns,  Barnes. — Fall  and  Verdigris  Rivers,  at  Neodesha 
(Cragin);  Fall  River,  at  Eureka  (Errickson). 

I'nio  nndiilatuN,  Barnes. — Fall  River,  at  Eureka  (Errickson) ;  Fall  and 
Verdigris  Rivers,  at  Neodesha  (Cragin)  ;  Wolf  Creek,  Wyandotte  county 
(Bennett)  ;  Osage  River,  at  Paola  (Oyster) ;  Grouse  Creek,  Cowley  county 
(Broad  head). 

Genus  maroaritana. 

.HarKaritana  compiaiiata,  Barnes. — ^Fall  River,  at  Eureka  (Errickson) ; 
Verdigris  River,  at  Neodesha  (Cragin)  ;  Grouse  Creek,  Cowley  county 
(Broadhead). 

Genus  anodonta. 

Anoflonta  arkansensis.  Lea. — Osage  River,  at  Paola  (Oyster) ;  Fall 
River,  at  Eureka  (Errickson)  ;  Verdigris  River,  at  Neodesha  (Cragin). 

The  relation  which  this  form  sustains  to  Ano.  edentula  has  been  elsewhere 
indicated.  In  a  critical  revision  of  the  species  of  this  genus  this  form  will 
certainly  go  into  the  synonymy.  The  white  nacre  will  not  certify  specific  rank  ; 
for  very  numerous  specimens  of  undoubted  Ano.  edentula  occur  in  the  Mis- 
sissippi River  with  the  nacre  iridescent  and  white. 

Anodonta  daniellsii.  Lea. — Wolf  Creek,  Wyandotte  county  (Bennett)  ; 
Fall  River,  at  Eureka  (Errickson). 

Anodonta  edentnia.  Say. — Neosho  River,  at  Oswego  (Dr.  W.  S.  New- 
Ion);  Verdigris  River,  at  Neodesha  (Cragin). 

Those  specimens  submitted  in  connection  with  Ano.  a7'A:awse7is?s,and  which 
are  salmon  colored  in  respect  to  the  nacre,  must  fall  under  this  species. 
They  are  nearly  typical,  and  there  can  be  little  doubt  but  that  they  will 
form  the  leading  term  of  a  somewhat  extended  synonymic  series. 

Anodonta  inibeeillis.  Say. — Lake  at  Cherryvale,  Montgomery  county 
(Cragin). 

Anodonta  g:randis.  Say. — Verdigris  River,  at  Neodesha  (Cragin). 

CORBICULID^. 
Genus  sphvERUIM. 

Kphseriuni  striatinnni.  Lam. — Wolf  Creek,  Wyandotte  county  (Bennett). 

There  is  but  little  doubt  that  this  shell  occurs  all  over  the  State  in 
favorable  localities.  It  has  a  wide  distribution,  ranging  from  the  Atlantic 
to  the  Sierras. 

Sphserinm  staminenni,  Conrad. — Wolf  Creek,  Wyandotte  county  (Ben- 
nett). 

This  species  may  be  readily  distinguished  from  the  allied  Sph.  striatinum 
by  the  following  main  characters:  The  shell  is  scarcely  or  not  at  all  striate, 
the  light  straw-colored  zone  below  is  broader  and  more  marked,  the  umbo- 
nal  region  is  rather  dark  olive,  and  faint  rays,  like  striae,  may  be  seen  run- 
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ning-  from  the  beaks — more  and  more  divergent  as  they  near  the  ventral 
margin.  The  beaks  are  ligliter  colored  than  the  umbonal  slope,  and  per- 
fectly smooth.  In  striatiumn  they  and  the  entire  disk  of  the  valves  are 
concentrically  striate. 

GASTEROPODA. 

Amnicola  linioHa,  Say. — Neosho  River,  at  Oswego  (Newlon). 

Cainpeloma  snbsoliduin.  Anthony. — Missouri  and  Kansas  Rivers,  at 
Wyandotte  (Bennett). 

The  occurrence  of  this  form  in  the  State  extends  the  distribution  of  the 
genus  westward  by  some  miles  [See  Bulletin  2,  p.  22.],  though,  as  yet, 
represented  by  only  a  single  species  It  is  not  likely  that  others  will  occur, 
though  this  species  should  occur  abundantly  on  muddy  bottoms  in  rivers, 
ponds  and  creeks. 

i.iiiinopli.yNa  reflexa.  Say. — Neosho  valley,  at  Oswego  (Newlon). 

i»h.yMa  anatina.  Lea. — Wolf  Creek,  Wyandotte  county  (Bennett) ; 
Turkey  Creek,  Barber  county  (Cragin). 

This  species  falls  in  the  group  of  which  Phi/.sa  heterosfropha  (S:«y)  is 
the  type — the  type,  by  the  way,  including  this  form  and  numerous  others 
as  synonyms. 

Physa  ^.yrina.  Say. — Lake  at  Cherry  vale,  Montgomery  county  (Cragin) ; 
Wolf  Creek,  Wyandotte  county  (Bennett). 

Physa  heterostropha.  Say. — Neosho  valley,  at  Oswego  (Newlon  ) ;  Lake 
at  Cherry  vale,  Montgomery  county  (Cragin). 

HellNoma  bicarinata.  Say. — -Kansas  River,  at  Wyandotte  (Bennett). 

Heiisonia  trivoivis.  Say. — Cherryvale  (Cragin)  ;  Neosho  valley,  Oswego 
(Newlon) ;  Kansas  River,  at  Wyandotte,  and  Wolf  Creek.  Wyandotte 
county  (Bennett). 

The  liranaeid  faiina  of  the  State  may  not  be  expected  to  present  much  in 
the  way  of  novelties,  but,  if  carefully  explored,  will  be  found  to  furnish  an 
abundance  of  good  material  for  study.  All  marshy  draws,  pools,  ponds, 
lakes  and  creeks  may  be  expected  to  furnish  these  shells  in  abundance — in 
almost  all  portio!is  of  the  State.  By  boiling  the  shells  a  few  minutes,  the 
animals  may  be  easily  extracted  with  a  bent  pin  or  needle,  leaving  the  shell 
ready  for  treatment  with  a  stiff  brush  and  clean  water.  They  are  then  fit 
for  the  cabinet. 


List  of  Fishes  Collected  in  Harvey  and  Cowley  Counties,  Kansas. 

By  Barton  W.  Evermann  and  M()rt(>n  W.  For  dice. 

About  the  last  of  May,  18S4,  Mr.  Evermann  made  a  small  collection  of 
fishes  at  Newton  and  Winfield.  Kansas.  The  specimens  from  Newton  were 
obtained  fron;  Sand  Creek,  just  below  the  dam  near  town.  This  small 
stream  is  a  tributary  of  the  Jiittle  Arkansas,- which  flows  into  the  Arkan- 
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sas.  Tlio>o  tVoiii  Wiiilicl'l  are  from  Tiinbor  Creek,  wliieli  flows  into  Wal- 
nut River,  also  a  tributary  of  the  Arkansas. 

At  the  dam  where  Sand  Creek  was  seined  the  water  is  clear  and  the 
bottom  sand}'.  Farther  down,  the  creek  wa.s  broken  up  into  numerous 
pools  of*  various  sizes,  whose  bottoms  and  shores  were  more  or  less  muddy. 
This,  together  with  the  matted  growth  of  a  species  of  water  plant  which 
filled  most  of  them,  made  seining  in  them  very  difficult. 

Less  than  half  a  day  was  spent  in  this  stream. 

Timber  Creek  is  a  sluggish  stream  with  usually  muddy  bottom  and  wa- 
ters.    The  greater  part  of  a  day  was  spent  on  this  creek. 

We  here  give  a  list  of  the  species  represented  in  the  collection,  as  iden- 
tified by  us.     All  are  now  in  the  museum  of  the  Indiana  University  : 

1.    AuiinruH  iiielns  (Rafinesque). 

Found  to  be  very  abundant  in  Timber  Creek,  but  no  specimens  were  ob- 
tained at  Newton. 

3.    Sloxostoiiia    inacrolepldotum  (LeSueur).  * 

This  species  does  not  seem  to  be  common  ;  only  one  specimen  was  taken 
in  Sand  Creek,  and  none  at  Winfield. 

3.  Cainpostoina  anoinaluni  (Rafinesque). 

This  is  one  of  the  most  common  species  in  each  of  the  streams  examined. 

4.  Piiiiephales  proiiielas  (Rafinesque). 

Eight  very  fair  specimens  (all  males)  were  gotten  from  a  little  brook 
near  where  it  flows  into  Timber  Creek. 

5.  Piinephales  iiotatns  (Rafinesque). 

A  few  specimens  were  obtained  at  Newton,  None  were  observed  at 
Winfield.       . 

6.  Xotropis  Ititrensis  (Baird  and  Girard). 

Very  abundant  in  both  streams,  perhaps  the  most  abundant  species. 

7.  Notropis  topeka  (Gilbert). 

Two  specimens  of  this  recently  discovered  species  were  taken  in  Sand 
Creek  at  the  dam. 

8.  Notemig'ouiis  chrysoleticiis  (Mitehill). 

Found  only  in  Sand  Creek,  from  which  one  specimen  was  gotten. 

9.  Fnnclulus  zebrinus  (Jordan  and  Gilbert). 

This  species  was  found  to  be  common  at  both  Newton  and  Winfield, 

10.  Zygronectes  notatus  (Rafinesque). 

Only  a  few  specimens  were  obtained — all  from  Timber  Creek. 

11.  l<abi<lestlies  siccnlns  (Cope). 

From  Timber  Creek  only,  where  it  did  not  seem  to  be  common. 

12.  liepomis  eyanellus  (Rafinesque). 

This  common  sunfish  was  very  abundant  in  Timber  Creek. 

13.  Ijepomis  inegralotis  (Rafinesque). 

Seemingly  rare.  But  two  specimens  were  obtained, — one  at  Newton, 
the  other  at  Winfield. 
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14.  liepomis  lininllis  (Girard). 

An  abundant  species  in  both  streams. 

15.  Etheostoma  coptruleum  (Storer). 

This  beautiful  little  darter  was  not  observed  at  Newton,  but  was  found 
to  be  very  abundant  in  Timber  Creek. 


Note  on  an  Ice  Worm. 

By  Warren  Knaus. 

What  was  popularly  supposed  to  be  an  Ice  Worm  was  found  in  the  ice 
used  in  Salina,  Kansas,  toward  the  latter  part  of  the  summer  of  1885. 

I  obtained  specimens,  which,  on  being  submitted  to  Prof.  Verrill,  were 
pronounced  to  be  an  undescribed  species  of  Lumbricoid,  allied  to  the  com- 
mon "  Earth  Worm."  ^  The  specimens  were  found  in  abundance  after  the 
ice  had  melted,  and  could  be  observed  in  the  ice  readily  on  a  casual  exami- 
nation. 

When  freed  from  the  ice,  they  are  somewhat  active,  but  become  lifeless 
when  the  water  containing  them  reaches  a  temperature  of  sixty  degrees 
Fahrenheit. 

The  specimens  varied  in  length,  measuring  from  5  to  20  mm.,  and  were 
2  mm.  or  less  in  diameter  at  thickest  part.  The  body  was  whitish  and 
semitransparent ;  mouth-parts  dark. 

The  species  is  found  in  the  mud  at  bottoms  of  stagnant  pools,  and  its 
presence  in  ice  is  accounted  for  by  the  water  in  such  pools  being  frozen  to 
the  bottom.  These  worms  are  harmless,  and  do  not  vitiate  ice  in  which 
they  occur. 


Notes  on  Salt  Marsh  Cicindelidse  of  Kansas. 

By  Warren  Knaus. 

The  "salt  marsh"  group  of  Cicindelidse  is  represented  in  Kansas  by 
at  least  six  species^:  Cidndela  cuprascens,  niacra  and  sperata  of  LeConte ; 
circumpicta  'dud  togata  of  LaFerte;  and  lepida  of  Dejean. 

I  have  taken  circumpicta  and  cujwascens  on  the  salt  marsh  near  Fredo- 
nia,  in  southeastern  Kansas,  from  the  25th  of  July.  The  circumjncta 
occurs  in  abundance,  the  bronze,  blue,  and  green  varieties  being  almost 
equally  divided.  Cuprascens  occurs  more  abundantly,  however,  at  Great 
Spirit  Springs,  near  Cawker  City,  Mitchell  county,  where  it  is  found  with 
jnacra,  a  variety  of  sperata,  circumpicta,  and  togata,  during  July  and  the 
first  half  of  August.  Macra,  circumpicta,  and  togata,  are  abundant,  while 
the  variety  of  sperata  is  found  but  rarely.  I  added  togata  to  the  Kansas 
list  by  taking  it  for  the  first  time  at  Great  Spirit  Springs  and  at  a  marsh 
two  miles  east  of  Simpson,  Cloud  county,  in  July  and  August.  It  is  a 
maritime  species,  and  occurs  from  the  salt  marsh  near  Lincoln,  Nebraska, 
to  the  saline  beaches  of  Corpus  Christi,  Texas. 

Cicindela  lepida  is  taken  infrequently  and  always  singly.  It  is  found 
in  June  and  July  in  Saline  and  Rooks  counties  in  the  river  valleys,  near 
streams. 
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Hints  on  Collecting,  etc. 

In  addition  to  those  already  given,  (pp.  52,  84,  93,  115,  174,  184,)  the 
following  hints  as  to  the  methods  oF  collecting,  preserving,  etc.,  best  suited 
to  the  needs  of  the  Survey,  may  be  of  use  to  our  correspondents  : 

The  value  of  almost  any  specimen  is  more  than  double  when  the  speci- 
men is  accompanied  by  a  careful  note  of  locality.  Indeed,  it  is  well  to 
remember  that  the  most  ordinary  specimen  is  sometimes  of  great  value 
from  having  been  found  in  a  commonplace  locality  not  common  to  the 
species^  while  a  rare  specimen  often  becomes  worthless  for  scientific  results 
by  lack  of  record  as  to  whence  it  came.  For  the  purposes  of  this  Survey, 
specimens  rarely  have  value  unless  submitted  with  memoranda  of  localities. 
Notes  on  the  habits  or  relative  local  abundance  of  specimens  also  often 
enhance  their  value. 

In  no  department  of  our  fauna  is  it  more  important  that  full  collections 
be  made,  in  all  sorts  of  streams  and  ponds  and  in  all  parts  of  the  State, 
than  in  that  of  fishes.  For  the  preservation  of  these,  undiluted  alcohol 
should  be  used.  Seventy  per  cent,  alcohol  will  answer  usually  for  reptiles ; 
but  not  so  for  fishes.  Better  the  scabs  should  start  than  that  a  valuable 
specimen  should  become  a  mass  of  paste.  Bruising  in  collecting,  and 
crowding  in  storage  should  be  avoided.  When  practicable,  the  specimen 
should  be  dropped  into  alcohol  living.  It  is  the  smaller  fishes  usually  that 
are  least  known  and  hence  most  desired  for  study.  They  should  be  collected 
in  quantity.  Larger  species  should  be  represented  by  but  one  or  two 
medium-sized  specimens.  Fishes  should  be  wrapped  in  cheese  cloth,  or 
cheap  muslin,  for  transportation. 

In  insects,  Orthoptera,  Diptera^  and  Neuroptera  only  are  desired.  In- 
sects should  be  killed  with  the  cyanide  bottle.  This  is  a  wide-mouthed, 
tightly  stoppered  bottle,  containing  one  or  two  lumps  of  cyanide  of  potas- 
sium covered  with  a  floor  of  plaster  of  Paris  cement  or  with  loose  paper 
and  a  close-fitting  floor  such  as  can  be  made  from  a  postal  card  perforated 
with  pin-holes.  Insects  should  not  be  allowed  to  remain  in  this  bottle 
longer  than  is  necessary  to  kill  them.  This  is  usually  one  to  five  minutes. 
Three  or  four  hours  should  be  their  longest  stay.  On  removal,  transfer 
to  tissue  paper,  in  pieces  of  which  the  insects  may  be  wrapped,  as  are 
lozenges,  by  twisting  the  ends  of  the  paper.  In  wrapping  Diptera^  the 
axis  of  the  '•  lozenge"  should  usually  be  at  right  angles  to  that  of  the  fly's 
body.  Neuroptera  should  be  pressed  with  wings  extended  ;  then  wrapped 
in  flat  tissue  paper  wrappers  folded  like  a  physician's  "  powder  "  papers. 
Where  all  one's  collections  are  from  but  four  or  five  localities,  it  is  often 
convenient  to  wrap  in  tissue  paper  of  as  many  colors,  to  distinguish  these 
localities  without  need  of  a  locality  label  for  each.  Either  the  lozenges 
or  the  flat  wrappers  can  be  put  loosely  into  some  light  strong  box  (never 
of  pasteboard)  which  when  full,  and  securely  closed,  and  wrapped,  can  be 
safely  transmitted  by  mail. 

Prof.  Call  ofiers  the  following  directions  for  the  proper  collection  and 
treatment  of  bivalves : 

"  The  shells  should  be  opened  with  care,  (so  that  the  edges  of  the  valves 
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shall  not  be  broken),  by  means  of  a  thin-bladed  knife,  and  simply  rinsed  in 
water  thereafter.  They  should  then  be  closed,  the  valves  not  having  been 
broken  apart,  and  either  tied  and  wrupiped  separately  in  papers,  or  wrapped 
without  tyinir.  This  is  important  in  preserving  intact  the  ligament  which 
often  presents  helpful  diagnostic  characters.  When  larger  quantities  are 
taken,  the  shells  may  be  placed  in  boiling  water  until  the  valves  are  open. 
The  animals  then  easily  drop  out,  and  the  same  method  of  wrapping  and 
packing  may  be  employed.  When  living  shells  may  be  had,  dead  ones 
should  never  be  taken — unless  in  species  usually  considered  rare.  No  other 
preparation  is  needful  or  desirable  until  ready  to  be  placed  in  the  cabinet, 
when  a  few  minutes  scrubbing  with  a  stiflf  brush  will  remove  all  dirt  and 
unveil  the  shell  in  all  its  beauty.  Varnishes  and  artificial  glosses  of  all 
kinds  are  to  be  avoided.  The  products  of  nature  are  never  improved  by 
.such  processes." 

In  collecting  mosses,  it  is  very  important  to  get  fruiting  specimens,  the 
form  and  furniture  of  the  capsule  being  in  many  instances  the  only  reliable 
certificate  of  the  species. 

The  Characeae,  (Stoneworts)  should  be  preserved  by  drying  under  pres- 
sure, as  is  done  with  flowering  plants.  The  amount  of  pressure  does  not 
matter,  as  the  dried  plants,  when  required  for  purposes  of  identification, 
are  readily  soaked  out  into  a  life-like  condition.  The  Stoneworts  occur 
in  Kansas  at  least  as  far  west  as  western  Barber  county  in  quiet  perennial 
water.s. 


Miscellaneous  Notes. 

Mr.  L.  L.  Jewell,  of  Irving,  reports  the  occurrence  of  the  Parroquet 
and  the  Ruffed  Grouse  in  the  Blue  River  valley  as  late  as  three  years  ago. 

Mr.  J.  D.  McLaren,  of  Sumnerville,  reports  the  diatom,  Meridiones 
radialis,  from  Lawrence.  It  was  found  in  spring  water  during  recent 
biological  studies  at  the  State  University. 

Mr.  J.  B.  Quintard,  of  Silver  Lake,  reports  the  finding  of  living  BuU- 
mus  dealbatns  last  summer  (1885)  on  the  south  side  of  the  Kansas  River 
a  few  miles  west  of  Topeka.     (See  Bull.  2,  p.  84.) 

Mr.  J.  R.  Mead,  of  Wichita,  sends  two  specimens  of  a  species  of  Cino- 
sternum  (not  yet  studied,  but  probably  C  Pennsylvanicuni)  which  he  finds 
very  common  in  a  small  stream  near  Wichita.  This  genus  seems  to  be  of 
only  local  abundance  in  Kansas. 

The  larvae  of  a  species  of  Helicopstjche  are  coinmon  in  the  limestone 
rifiles  of  Madison  Creek,  Davis  county.  Their  helicoid  eases  of  aggluti- 
nated sand-grains,  so  unlike  those  of  most  other  "caddis  worms,"  imitat- 
ing, as  they  do,  in  form,  pose,  and  habitat,  the  rissoid  snails,  are  easily 
mistaken  at  first  sight  for  some  form  of  the  latter.  A  slight  aperture  at 
the  apex,  through  which  appear  signs  of  an  active  inhabitant,  betrays  the 
fraud.  The  cases  of  the  present  species  have  a  rough  exterior,  and  appear 
to  differ  from  those  of  Helicopsyclie  arenifera  and  H.  glabra  in  size  (being 
.smaller)  and  in  the  degree  of  elongation  of  the  spire. 
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Description  of  a  New  Strepomatid  Mollusk  of  the  Genus 

Goniobasis. 

By  R.  Ellsworth  Call. 

GONIOBASIS  OZARKENSIS,  sp.  nov. 

(Plate  r,  figs.1-10.) 

Shell  thin,  globosely  elongated,  faintly  bicarinate  on  the  upper  whorls, 
the  carinae  generally  obsolescent  or  obsolete  on  the  body-whorl  in  the  re- 
gion of  the  aperture;  whorls  six  to  seven,  convex,  flattened  on  the  upper 
portion  near  the  suture,  body-whorl  large,  equalling  one-half  the  whole 
length  of  shell,  obtusely  angulate  at  its  periphery,  but  bicarinate  in  the 
young  shell,  without  bands,  lines  of  growth  very  indistinct;  suture  deeply 
and  regularly  impressed;  aperture  efiusely  rounded  with  its  plane  par- 
allel with  the  columellar  axis;  one  and  one-half  times  as  long  as  broad, 
slightly  excavated  and  produced  at  base  of  columella;  within  bluish  white; 
peristome  simple,  occasionally  slightly  sigmoid:  columella  slightly  th  ck- 
ened  at  base,  purplish  throughout,  twisted;  parietal  wall  with  a  slightide- 
posit  of  callus  which,  uniform  in  color  with  the  columella,  is  slightly 
thicker  near  the  posterior  angle  of  the  aperture;  epidermis  olive,  sometimes 
fulvous,  reticulately  pitted  over  entire  surface,  but  with  numerous  micro- 
scopic folds  or  crenulations  slightly  curved  to  the  left  and  arranged  in  the 
excavated  area  between  the  carinae  on  the  middle  whorls. 

Operculum  reddish  brown,  with  polar  point  placed  well  toward  columella, 
increments  of  growth  particularly  well  marked. 

Animal  black  above;  foot-disk  light  slate  color;  tentacles  very  short,  in- 
crassate  at  base;  cervical  lappets  whitish,  margined  with  deep  black;  probos- 
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cis  black,  with  fine  anastomosing   lines  of  lighter    color    over   middle  of 
upper  surface,  margined  anteriorly  with  white;  oral  region  white. 

The  average  dimensions  of  the  seven  largest  specimens  are,  for  length 
10.77  mm.,  breadth*  6.21  mm. 

Habitat  and  Station: — This  shell  occurs  in  countless  myriads  at  Blue 
Spring,  in  the  Ozark  Mountains,  Shannon  county,  Missouri,  near  Emi- 
nence. The  spring  is  a  large  circular  basin  of  some  eighty  feet  diameter, 
in  sandstone  of  carboniferous  age,  its  water  being  tributary  to  the  Cur- 
rent river.  The  temperature  of  the  water  is  normally  very  low,  ranging 
from  50° — 54°  F.  Associated  with  this  new  form  were  numerous  speci- 
mens of  Physa  gyrina^  Say,  Physa  heterostropha,  Say,  and  Physa  ancil- 
laria,  Say,  all  preserving  their  specific  characters  in  a  marked  degree  though 
all  were  below  the  usual  size  of  specimens  found  in  streams  and  ponds.  Col- 
lected with  them,  on  the  moss  to  which  the  shells  were  clinging,  were 
large  numbers  of  the  amphipod   crustacean,  Gammarus  limnseiis^^miih.. 

The  nearest  congener  of  this  species  appears  to  be  Goniohasis  plebeiua, 
Anthony,  which  has  not,  however,  occurred  to  us  in  similar  stations. 
From  that  species  it  constantly  differs  in  being  bicarinate  on  the  middle  of 
the  upper  whorls,  in  their  greater  convexity,  and  in  the  color  of  both  epi- 
dermis and  aperture.  While  Goniohasis  plebeius  is  uniformly  purplish 
within,  it  may  be  observed  by  transmitted  light,  that  the  coloring  matter 
is  deposited  in  numbers  of  fine  parallel  bands;  there  is  no  tendency  to 
color  on  any  of  the  hundreds  of  specimens  of  our  shell  which  have 
passed  under  notice.  The  position  of  the  faint  double  carina  on  body 
whorl  may,  however,  be  usually  noticed  by  transmitted  light  as  two  in- 
distinct light  bands.  The  species  does  not  seem  to  have  other  than  a 
generic  relation  to  the  multitude  of  carinate  forms  described  from 
Tennessee. 

Specimens  may  be  seen  as  in  the  following  species. 


Description  of  a  New  Rissoid  Mollusk. 

By  R.  Ellsworth  Call  and  Chas.  E.  Beecher. 

BYTHINELLA  ALDRICHI,  sp.nov. 

(Plate  7,  figs.  11-14,  X^.) 

Shell  small,  subimperforate,  elevated,  cylindrical,  thin;  apex  obtuse; 
whorls  four,  convex,  slightly  shouldered  above,  body-whorl  twice  the  size 
of  rest  of  shell,  not  marked  by  lines  of  growth;  suture  distinctly  and  regu- 
larly impressed;  aperture  ovately  rounded,  nearly  as  long  as  broad,  scarcely 


*The  measurements  for  length  are  all  of  specimens  the  apical  whorls  of  which 
are  eroded.  The  true  length  would  probably  prove,  with  perfect  specimens,  to 
be  one-fourth  greater.  The  breadth  is  in  all  cases  meosured  through  the  body- 
whorl  along  a  line  perpendicular  to  the  plane  of  the  aperture. 
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iin2;led  posteriorly,  within  whitish;  peristome  simple,  slightly  refloxed  in 
columellar  region,  continuous  as  a  slight  callus  over  parietal  wall;  epider- 
mis light  horn  color  or  greenish,  shining. 

Operculum  light  horn  color;    excontrically  spiral,  with  polar  point  pit- 
like  and  nearly  central,  lines  of  accretion    inconspicuous. 
The  dental  formula  for  this  species  is  as  follows : 

5_|_l_i-5 
25— 20— 8—  yq^^  _8_20— 25. 

The  odontophore  has  about  seventy -five  rows  of  teeth,  arranged  accord- 
ing to  the  formula  3 — 1 — 3,  characteristic  of  the  family  Rissoidse. 

Khachidian  tooth  arcuate,  twice 
as  wide  as  high,  basal  angles 
somewhat  incurved  and  carrying 
a  single  denticle  on  each  side; 
serrula  with  eleven  denticles. 
The  lower  part  of  the  anterior  face 
is  protruded,  forming  a  broad  con- 
ical boss  or  bullation.  Formula  for 
this  tooth 

0+1+5 

1  +  1 

Admedian  tooth  with  eight  denticles  on  the  serrula  and  an  elongate 
conical  projection  from  the  antereor,  fitting  into  a  corresponding  depres- 
sion on  the  posterior  side  of  the  adjacent  tooth  of  the  next  member. 
Peduncle  strong  and  oblique  to  the  body  of  the  tooth. 

Inner  lateral  with  a  broad  slightly  curved  peduncle  which  enlarges 
above,  incurves  and  forms  the  serrula  bearing  about  twenty  slender  and 
minute  denticles. 

Outer  lateral  spoon-shaped,  with  the  proximal  end  slightly  inflated  and 
carrying  on  the  margin  about  twenty-five  exceedingly  small  denticles. 

The  dentition  of  this  species  closely  resembles  that  of  its  near  relative, 
Hi/drobia  glabra,  Tryon,  differing  principally  in  the  shorter  boss  on  the 
rhachidian  tooth  and  a  greater  number  of  denticles  on  both  the  admedian 
and  first  lateral.  Also  this  is  one  of  the  forms  in  which  the  number  of 
denticles  on  the  lateral  teeth  cannot  be  ascertained  with  certainty  even 
under  the  highest  powers.  This  is  due  to  their  exceeding  minuteness  and 
to  the  fact  that  towards  the  extremities  of  the  serrula  they  become  very 
short  and  are  mere  crenulations  of  the  margin  which  are  first  obsolescent 
and  further  along  obsolete. 

Habitat  and  Station: — This  pretty  little  mollusk  occurred  in  great 
numbers  in  a  small  spring  and  brooklet,  tributary  to  the  Black  River,  in  the 
Ozark  Mountains,  Reynolds  county,  Missouri.  It  was  found  adhering  to 
pebbles  and  rocks  on  the  more  swiftly  flowing  portions  of  the  brook, 
and  in  incredible  numbers  in  the  moss  growing  nearer  the  spring  from 
which  the  stream  flowed.  Associated  with  it  were  rare  specimens  of 
Pomatiopsis  lapidaria,  Say,  Physa  gyrina,  Say,  and  Limnophysa  desidio- 
sa,  Say. 
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This  form  is  comparable  with  no  other  member  of  the  genus.  It  is  coii- 
stantly  far  less  than  the  normal  size  of  Bytli'mella  ohtusa,  Lea,  as  the  fol- 
lowing dimensions  will  indicate.  These  dimensions  are  the  average  of 
twenty-five  specimens:  length  2,35  mm.,  breadth  1.36  mm.  The  species 
is  nariied  in  honor  of  T.  H.  Aldrich,  M.  E.,  of  Cincinnati,  so  favorably 
known  for  his  researches  in  southern  Tertiary  palaeontology,  and  in  recent 
mollusca. 

Associated  with  this  shell,  entangled  among  the  moss-tufts,  were  many 
thousands  of  an  ostracoid  crustacean  belonging  to  the  genus  Cypris. 

Specimens  may  be  seen  m  the  private  collections  of  C.  E.  i^eecher,  T. 
H.  Aldrich,  H.  A.  Pilsbry  and  R.  Ellsworth  Call;  and  in  the  cabinets  of 
the  Davenport  Academy  of  Sciences,  U.  S.  National  Museum,  Philadelphia 
Academy  of  Natural  Sciences,  Washburn  College,  and  British  Museum, 
and  in  the  Museum  of  the  University  of  the  State  of  Missouri. 


SIXTH  REPORT  ON  THE  PROGRESS  OF  Tp  WASHBURN 
COLLEGE  BIOLOGICAL  SURVEY  OF  KANSAS. 

[letter  of  transmittal.] 

Washburn  College,  Topeka,  Kas.,  \ 
December  15,  1886.      J 

To  the  Board  of  Trustees  of  Washburn   College: 

Hereby  introduced,  to  be  issued  within  the  present  month,  and  at  the 
same  time  submitted  for  your  approval,  is  the  Sixth  Report  of  Progress  of 
the  Washburn  College  Biological  Survey  of  Kansas;  in  transmitting  which 
I  am — 

Very  respectfully  yours, 

F.  W.  Cragin, 

lu  Charge  of  the  Survey. 


Second  Contribution  to  a  Knowledge  of  the  Orthoptera  of  Kansas. 
Bv  Lawrence  Bruner. 

Hereby  is  submitted  a  report  upon  the  Orthopteni,  contributed  to  the 
Washburn  College  Biological  Survey  of  Kansas  durino-  the  past  summer 
(188G),  and  submitted  to  me  for  identification  by  l^rof.  F.  W.  Cragin, 
who  lias  collected  nearly  all  of  tne  material,  and  mainly  in  a  single  town- 
ship (Sun  City)  of  Barber  county. 

The  present  collection,  although  not  so  large  as  that  examined  and  re- 
ported upon  last  year,  contains  several  very  interesting  forms  not  hereto- 
fore reported  as  occurring  in  Kansas.  Some  of  them  are  representative 
species  of  the  Texan,  and  others  of  the  Rocky  Mountain  fauna.  Species 
that  duplicate  the  localities  recorded  for  them  last  year  have  been  omitted, 
except  in  one  or  two  instances  where  the  specimens  under  con«ideration  are 
of  special  interest  as  regards  variation  in  color,  form,  etc.  All  not  recor- 
ded in  the  First  Contribution  are  marked  with  the  asterisk. 

The  present  collection  contains  more  material  in  the  family  Locustidae, 
in  proportion  to  the  number  of  species  represented  than  the  preceding ; 
still  it  is  lacking  in  this  respect  when  compared  with  that  in  the  ftimily 
Acmdidae,. 

Had  time  permitted,  I  should  like  to  have  entered  a  little  more  into  de- 
tails concerning  the  habits,  distribution  and  classification  of  the  various 
species  mentioned.  This  I  hope  to  be  able  to  do  in  some  future  paper  — 
perhaps  in  the  final  report  on  the  order. 

MANTIDiE. 

"^Stagrmomantis  diinidiata?  Burm. — One  female  specimen  from  Barber 
Co.  (Cragin);  another  from  Topeka,  (Mr.  W.  Wolcott);  and  still  another 
from  Medicine  Lodge  (Dr.  S.  M.  Kessler). 

Since  writing  my  last  report  I  have  been  studying  our  U.  S.  Mantidde. 
to  some  extent,  and  find  that  there  are  two  allied  species  of  the  family 
reported  as  occurring  throughout  the  East  and  South,  Of  these,  Stagmo- 
mantis  dimid'iata  Burm.,  and  *S^^.  minor  Scudd.  (not  Phasmomantis  as  I 
have  made  it  in  that  paper)  are  both  closely  allii'd  to  St.  Carolina  L.  The 
former  is  larger  and  the  latter  smaller  than  Carolina.  The  present  speci- 
mens being  somewhat  larger  than  the  measurements  given  for  that  insect, 
are  therefore  placed  with  doubt  under  the  na-.no  of  the  larger  species.  My 
opinion  is  that  they  are  but  geographical  or  climatic  varieties  of  the  one 
species  and  not  distinct.  I  may  be  wrong  in  this  conjecture;  for  my 
material  in  the  family  is  very  limited,  and  restricted  to  but  three  or  four 
localities. 

"^Aineies  mexicana?  Sauss. — A  single  female  specimen  collected  by 
Mrs.  Cragin  in  Barber  Co.,  is  referred  here  with  ?ome  doubt,  as  it  is  slight- 
ly smaller  than  Saussure's  types.  Otherwise  it  agrees  with  the  description 
of  that  species. 

I  have  specimens  in  my  collection  of  this  or  a  closely  allied  species  of 
almost  wingless  Mantid  from  various  localities  ranging  from  Texas  to  Mon- 
tana, and  from  Iowa  to  Utah.  It  lives  upon  the  ground,  where  it  feeds 
upon  such  small  insects  as  it  is  capable  of  capturing  —  chiefly  dipterous. 
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l^his  insect  is  quite  active  in  its  luovetnents  when  disturbed.  Its  dull  gi*ay 
color  and  stick-like  appearance  render  it  very  inconspicuous,  and.  unless 
searching-  for  it,  one  seldom  observes  it  except  on  bare  ground  and  when 
it  is  moving.  Sandy  soil  where  vegetation  is  rather  scattering  is  the  best 
locality  for  finding  and  collecting  this  insect. 

The  male  differs  from  the  female  in  being  somewhat  slenderer,  and  in 
having  the  wings  more  developed. 

GRYLLID^. 

Oryiius  personatus?  Uhler. — Two  immature  specimens  of  a  cricket 
taken  in  Barber  Co.  (Cragin)  are  referred  here.  The  genus  Gryllus  is 
pretty  well  represented  in  the  United  States,  but  the  various  species  are  so 
closely  related  that  it  is  sometimes  quite  difficult  for  even  an  expert  to 
definitely  refer  a  specimen.  This  is  truer  of  the  injmature  forms  than  of 
the  adults.  Usually  most  of  our  North  American  GnjUi  live  singly  or 
in  pairs  in  burrows  which  they  dig  for  themselves.  These  are  used  as 
retreats  during  the  daytime  and  serve  as  shelter  from  ordinary  inclemen- 
cies of  weather.  These  burrows  are  generally  forsaken  about  mid-summer 
for  some  sort  of  above-ground  shelter.  From  this  time  on,  until  fall,. they 
appear  to  be  more  social  and  live  in  colonif^s  under  various  sorts  of  rubbish. 
Grain-shocks  are  a  favorite  haunt  for  them,  and  since  twine  has  been  used 
for  binding,  the  crickets  have  been  quite  troublesome  by  cutting  the  bands. 
During  late  summer  and  fall  the  females  commeiice  preparations  for  the 
continuance  of  their  kind,  by  thrusting  tneir  long,  slender  ovipositors  into 
the  loose  soil  and  dropping  their  eggs.  These  sometimes  hatch  the  same 
year,  but,  as  a  rule,  lie  over  until  the  following  spring.  'JMie  young  gener- 
ally live  above  ground,  where  they  hide  anion;.;'  fallen  leaves,  grasses  and 
other  dehris,  though  sometimes  they  also  creep  into  chinks  and  crevices 
in  ihe  earth. 

The  various  species  are  chiefly  nocturnal  in  their  habits  as  are  most  of 
the  representatives  of  the  family  Grijllldse.  In  Europe  one  species,  Gryl- 
lus domesficuSj  frequents  houses,  where  its  merry  chirrup  adds  cheerfulness 
to  many  an  otherwise  doleful  life.  The  scory,  "Cricket  on  the  Hearth  " 
by  Charles  Dickens,  is  founded  on  this  insect's  mode  of  life. 

The  following  species  of  Gryllus  have  been  described  from  the  United 
States  and  adjoining  parts  of  North  America: 

Gryllus  abbreviatus^  Serv.— U.  S    northward. 

"      nefflectus,  Scudd. — Mass.  and  N.  Mexico. 

*•      luciuosiis  Serv. — South  and  west  of  U.  S.  and  Mexico. 

"     pennsylvanicus,  Burm. — Middle  States. 

'*      assimilis,  Sauss. — Southern  U.  S,  9,nd  Mexico. 

'*      lineatus,  Scudd. — Arizona. 

"      imxicanuSjSnufis, — Southwest  U.  S.  and  Mexico. 

"      personatus,  Uhler. — Western  States. 

"      augustas,  Scudd. — New  England  State?. 

"      niger^  Scudd. — Mass.  and  Middle  States. 

*'      saussurei^  Scudd. — Florida. 

"      lineaticeps,  Stael. — Pacific  coast. 

LOCUSTID.E. 

€eiithophiin»  palii<ius  Thos. — Nine  mature  specimens  of  a  "  cricket  " 
taken  in  Barber  Co.  (Cragin)  are  referred  here. 
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They  are  a  trifle  larger  than  Mr.  Thomas'  specimens  were,  also  than  the 
one  taken  at  Topeka  and  referred  to  in  last  report  (^Bul.  4,  p.  126.).  Dif- 
ference in  size  alone  is  no  criterion  to  go  by  in  separating  species.  Usually 
the  individuals  of  all  species  of  Orthoptera  are  larger  at  the  South  than  they 
are  at  the  North.  In  some  instances  southern  specimens  are  fully  double 
the  size  of  those  of  alpine  localities  or  more  northern  latitudes. 

rdeopsylla  iiig:ra  Scudd. — A  pair  taken  in  Barber  Co.  (Cragin.) 

I  have  specimens  of  this  wingless  Locustarian  from  Illinois,  and  Neb' 
raska,  while  it  is  recorded  as  occurring  in  Minnesota,  Dakota,  and  Colorado. 
This  "cricket"  (as  it  is  usually  called)  is  generally  to  be  seen  running 
rather  sluggishly  over  plowed  fields  and  along  old  roads  on  cloudy  days  or 
during  early  morning,  or  in  the  evening  just  before  sunset. 

It  is  nocturnal  in  habit,  and  lives  singly  in  burrows,  which  it  digs  in  the 
loose  soil.  Like  others  of  these  wingless  "crickets,"  the  members  of  the 
genus  vary  considerably  in  their  colorings,  but  are  usually  dark  mahogany 
brown  or  black  with  darsal  markings  of  dull  red  or  reddish  yellow. 

Daihiiiia  g-igaiiteu  Bruuer. — There  are  two  specimens  of  this  large 
"cricket  "  in  the  Barber  Co.  material.  While  I  am  not  certain  whether 
this  species  is  distinct  from  D.  bievipes  of  Ilaldeman,  I  will  nevertheless 
retain  it  under  the  present  name  until  certain  of  its  identity.  A  species 
(probably  the  D.  brevipcs)  found  in  the  "  sand  hills  region  "  of  Nebraska, 
is  very  common,  and  burrows,  like  some  of  the  sand  wasps,  throwing  the 
sand  to  a  distance  of  six  to  eight  inches,  and  with  great  activity. 

These  insects  are  also  nocturnal,  moving  about  at  night  and  during  the 
early  morning  before  the  dew  has  dried  and  the  sun  has  heated  the  sand. 
When  collecting  in  this  region  a  year  ago  last  July,  I  often  saw  the  tracks 
of  some  peculiar  insect  in  the  loose  sand  of  "  blow-outs,"  but  for  along  time 
was  foiled  in  my  efforts  to  discover  their  author.  One  morning,  however, 
on  going  out  earlier  than  usual  in  search  of  "sand  cherry"  roots  with 
which  to  cook  our  breakfast.  I  found  quite  a  number  of  the  tracks  with  the 
insects  that  were  making  them.  I  also  found  their  burrows.  After  this 
it  was  but  little  trouble  to  collect  all  the  specimens  I  wanted.  All  that  was 
necessary  was  to  find  a  burrow,  run  into  it  a  long  blade  of  grass  to  mark 
its  course,  and  dig  the  occupant  out.  Usually  but  one  was  found  in  each 
burrow;  but  sometim.^s  a  pair  of  them  were  thus  obtained  in  a  single  hole. 

"^'Ambiycorypha  Huastica  Sauss. — The  collection  contains  a  single  fe- 
male specimen  of  this  katydid  from  Barber  Co.  (Cragin.) 

The  species  was  first  described,  under  the  name  Phylloptera  (  Orophus) 
Suastica,  by  Saussure  in  1859,  with  Tampico,  Mexico,  as  a  habitat.  Later 
(1862)  by  Scudder,  under  the  name,  Phylloptera  cmidata,  with  Texas  as  a 
habitat.  It  is  very  interesting  now  to  be  able  to  record  it  from  as  far 
north  as  Kansas. 

It  differs  from  its  nearest  described  ally,  A.  ohlongifoUa,  in  the  much 
longer  ovipositor  of  the  female,  as  well  as  in  several  other  respects. 

The  other  species  of  the  genus  (which  is  confined  to  North  America) 
thus  far  described  are  A.  rotundifolia,  A.  parvipenms,  A.  Uhleri,  and^. 
ohlongi folia.  A  sixth  species,  as  yet  undescribed,  occurs  along  the  At- 
lantic coast  from  Maryland  southward. 

This  latter  species  is  of  nearly  the  same  size  as  ohlongifolia,  but  differs 
# 
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from  ifcin  having  the  dorsum  of  the  pronotum  very  smooth,  and  also  in  sev- 
eral other  important  features.  It  might  therefore  be  called  A  Satissurei, 
after  M.  Henri  de  Saussure,  who  has  deseribed  more  species  of  Mexican 
and  Central  American  Orthoptera  than  any  other  author.  A  brief  history 
of  the  katydids  of  this  country  is  aiven  in  Riley's  Sixth  Missouri  Report, 
pp.  150—169. 

Thyreonotus  €rag:ini  Bruner. — There  are  three  specimen's  (female)  of 
this  fine  large  species  from  Barber  Co.  (Cragin.) 

I  also  have  specimens  of  it  from  San  Antonio,  Texas ;  and  have  seen 
others  from  various  southwestern  localities  aside  from  these. 

Thyreonotns  Scndderi  Bruner. — Two  females  and  one  male  from  Bar- 
ber Co.  (Cragin.) 

*Thyreonotus? — sp. The  collection  also  contains  a  mature  male  of  a 

third  species  from  Barber  Co.  (Cragin)  referred  to  this  genus  with  some 
doubt.  I  am  also  in  doubt  as  to  the  identity  of  the  species.  It  must  be 
one  of  those  already  described,  for  it  is  known  to  occur  also  in  Nebraska, 
Colorado,  New  Mexico,  and  California. 

Until  I  have  more  material  at  hand  in  these  large  wingless  Locustians. 
I  can  do  but  little  towards  systematizing  the  group.  There  is  also  much 
confusion  among  the  species  thus  far  described,  as  regards  the  genera  to 
which  they  should  be  referred.  Our  American  forms  fall  naturally  into 
two  well-defined  sub-groups  which  are  readily  distinguished  one  from 
the  other.  One  of  these  contains  only  such  species  as  are  provided  with  a 
doubly  spined  prosternum;  while  the  representatives  of  the  other  sub-divi- 
sion have  this  part  plain.  Thus  far  there  is  but  little  difficulty  to  proceed; 
but  when  it  comes  to  their  separation  into  genera,  the  trouble  begms. 
Hence  the  necessity  of  large  series  of  specimens  from  all  parts  of  the 
country. 

Most  of  the  European  representatives  of  these  two  sub-groups  are  found 
on  plain-like  tracts  of  country,  comparatively  free  from  trees.  We  may  also 
expect  great  results  from  our  vast  treeless  plains  when  they  shall  have  been 
carefully  collected  over.      ,, 

*Thyreonotus? — sp.-r A  female   pupa  of  still  a  fourth  species  from 

Barber  Co.  cannot  now  be  definitely  referred. 

ACRIDIDiE. 

Much  of  the  material  in  this  family  now  before  me  is  dupUcate,  as  to 
locality,  of  that  gone  over  last  year,  hence  is  omitted  in  the  present  report. 
Judging  from  what  has  already  been  received  from  this  locality,  I  imagine 
that  Barber  county  will  furnish  still  more  very  interesting  material  not 
hitherto  expected  to  occur  within  the  limits  of  Kansas.  It  is  also  probably 
the  best  collecting  field  for  this  family  in  the  State. 

.Ueriniria  iieo-incxicaua   Thos. — Sedgwick  Co.    (J.  R.  Mead). 

Arpiiia  simplex  Scudd. — There  is  a  single  male  specimen  of  this  locust 
from  Barber  Co. 

The  species  was  originally  described  from  Texas.  It  is  quite  interesting 
to  find  it  at  various  points  in  Kansas,  as  is  shown  by  this  specimen  and 
hose  in  last  year's  material. 
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liippiMcii!*  comiiipoM  Haid. — A  pair  of  specimens  collected  in  Barber 
Co.  are  referred  here. 

Saiissure  places  this  insect  in  the  irenus  Xanthippua,  alonjj;  with  nine 
other  species — all  North  American.  While  I  do  not  care  to  follow  his  ar- 
ranj2:ement  in  this  report.  I  do  not  altogether  i^inore  it  as  has  been  done  tune 
and  again  when  some  specialist  had  gone  to  the  trouble  to  monograph  some 
particular  group  or  family  of  insects.  I  do  think  though,  that  in  a  few 
places  he  has  strained  matters  in  order  to  make  new  genera,  while  in 
others  he  has  united  genera  that  are  well  defined. 

'''Hippiscns  Haidemannl  Scudd. — Among  the  Barber  Co.  material  I 
find  six  pairs  of  what  I  take  to  be  this  locust.  There  is  still  much  confu- 
sion in  our  knowledge  of  these  large  mottled  locusts,  which  when  properly 
revised  will  make  many  of  the  so  called  specie'j  merely  varieties  of  the 
others.  It  has  been  an  intention  on  my  part  for  some  time  to  get  at  them 
and  see  what  can  be  done  towards  remedying  this  confusion, 

^Hippiscns — sp. The  Barber  Co.  material  also  contains  a  single  fe- 
male specimen  of  a  third  species. 

This  form  comes  close  to  the  preceding,  but  differs  from  that  species  in 
its  greater  size  and  in  having  the  inside  of  the  posterior  femora  dark  blue 
instead  of  pale  orange  or  yellow.  There  is  also  a  tinge  of  blue  on  the  oc- 
ciput and  along  the  sutures  of  the  body  generally,  while  in  Haldemanni 
this  is  not  the  case.  I  have  specimens  of  this  same  locust  from  Texas  and 
New  Mexico. 

"^Hippisciis?  neglectns  Thos. — A  single  female  of  this  locust  from  Mor- 
ton Co.  (Cragin)  is  the  only  specimen  thus  far  represented  in  the  Kansas 
material  which  has  been  examined  by  me. 

I  have  seen  specimens  of  this  insect  from  almost  all  parts  of  the  United 
States  west  of  the  Mississippi  river,  with  Texas  ibr  the  southern  extreme 
and  the  Saskatchewan  for  the  northern.  It  occurs  in  two  varieties  through- 
out its  range.  Both  red  and  yellow-winged  individuals  occur;  otherwise 
no  pertteptible  difference  can  be  seen.  In  some  localities  the  red-winged 
and  in  others  the  yellow- winged  variety  predominates. 

There  must  be  some  law  governing  the  colorfttion  of  the  wings  in  the 
(JEdtpodinse,  for  there  are  numerous  instances  in  which  the  same  species 
furnishes  examples  of  both  red  and  yellow  wings;  and  in  a  few  instances 
even  the  intermediate  shades.  Sometimes  botii  or  all  colors  are  found 
among  the  individuals  of  one  locality,  and  at  other  times  different  localities 
appear  to  favor  one  or  the  other  color  to  the  exclusion  of  the  second.  I 
also  know  of  the  occurrence  of  a  species  in  which  hlite  and  yellow  wings 
are  one  about  as  common  as  the  other.  Certain  soils  may  have  something 
to  do  with  the  coloring  in  the  wings  of  different  locusts.  In  the  foot-hills 
just  back  of  Ogden,  Utah,  three  species  of  this  family  are  found  in  which 
the  leading  color  of  the  wings  is  blue.  Other  species  are  also  found  at  the 
same  locality  with  yellow  wings,  but  none  with  these  members  red.  West 
of  the  main  divide  of  the  rookies  in  the  great  interior  basin  but  few  red- 
winged  species  are  found;  while  on  the  low  plains  to  the  eastward  species 
with  wings  of  both  colors  occur  in  about  equal  numbers.  On  the  Atlantic 
slope  and  in  the  interior  the  red-winged  species  predominate.  Blue-winged 
species  are  only  to  be  met  with  in  mountainous  districts  at  elevations  rang- 
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ing  from  4,000  to  6,000  feet  above  sea  level.  Yellow  appears  to  be  the 
prevailing  color  in  arid  regions,  while  red  is  more  common  in  humid  re- 
gions of  moderate  elevation.  The  blue  color  in  the  wings,  is  changed  to 
red  by  too  long  exposure  to  the  fumes  of  cyanide  of  potassium.  In  por- 
tions of  the  West  and  Northwest  black  takes  the  place  of  the  other  colors. 
This  latter  seems  to  be  the  case  in  regions  where  the  characteristic  surface 
formation  is  volcanic. 

It  would  be  very  interesting  to  know  just  what  agency  or  combination  of 
agencies,  if  any,  are  the  influencing  causes  here;  and  it  would  be  a  pleasure 
to  study  the  subject  if  one  had  the  time  and  means  with  which  to  do  so. 

"^Tropiaoloplius  forinosns  Say. — Barber  Co.  again  comes  to  the  front 
and  furnishes  specimens  of  this  extraordinary  locust. 

It  is  the  Gri/llns  formosiis  0?  Say — a  very  formidable  looking  insect  in- 
deed, with  its  high,  arched,  and  serrated  crest  of  green,  black,  white  and 
yellow.  Although  not  restricted  to  a  very  limited  area,  this  insect  occurs 
along  the  plains  only  near  the  eastern  foot-hills  of  the  Rockies,  from  the 
North  Platte  to  the  "  Pan  Handle  "  of  Texas.  It  is  also  found  in  Ari- 
zona. This  is  not  a  plentiful  insect,  as  can  be  attested  by  those  who  have 
collected  in  this  region;  also  by  the  comparatively  few  specimens  of  it  to  be 
found  in  collections.  While  the  male  is  provided  Avith  ample  wings,  is 
graceful  and  active  in  the  extreme,  the  female  is  nearly  wingless,  and  large 
and  clumsy — being  capable  of  jumping  but  a  few  feet  before  becoming 
exhausted.  She  is  so  loth  to  move  that  only  occasionally  is  she  de- 
tected among  the  short  grasses  where  she  remains  inactive  most  of  the 
time.  The  male,  on  the  other  hand,  is  up  and  away  at  the  slightest  pre- 
text— often  flying  several  hundreds  of  yards  before  alighting.  During  the 
sunmier  of  1881,  while  on  the  plains  just  east  of  Grreely,  Colorado,  I  had 
my  first  experience  with  this  insect.  Well  do  1  remember  a  certain  day 
when  there  was  a  brisk  southwest  wind.  At  about  4  o'clock  in  the  after- 
noon I  saw  the  males  of  this  insect  start  up  seemingl}-  undisturbed,  fly  one 
or  two  hundred  yards,  alight  and  immediately  rise  again,  repeating  this  ac- 
tion time  after  time.  There  must  have  been  at  least  two  dozen  of  them  in 
the  air  at  once.  Yet,  but  a  single  specimen  was  obtained.  This  movement 
on  their  part  partook  somewhat  of  a  migration. 

*Mestobre;¥ina  kiowa  Thos. — Barber  Co.    (Cragin). 

McHtobrcsina  ciiicta  Thos. — Morton  Co.    (Cragin). 

Hatlrotcttix  trifasciata  Say. — There  are  specimens  of  the  dark  va- 
riety with  irregular  bands  on  the  tegmina  from  Morton  Co.  (Cragin). 

These  were  evidently  collected  on  dark  soil,  for  they  do  not  have  tlie 
usual  bright  yellow  and  red  hues  common  to  the  Barber  Co.  specimens. 

Boopedon  ntibiliim  Say, — There  are  two  iriteresting  si)ecimens  con- 
tained in  the  collection  from  Barber  Co.  Tliese  are  green  where  others 
are  usually  brownish,  reddish  brown,  clay  yellow,  or  even  black. 

The  variability  in  this  insect  belongs  to  the  female  rather  than  to  the 
male. 

Bracliystola  inagrna   Girard. — Sedgwick  Co.  (J.  R.  3Iead). 

'^Pbilbostroma  plctum  Scudd. — Barber  Co.  furnishes  the  present  col- 
lection with  a  single  male  and  two  females  of  this  locust,  first  decribed  as 
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from  Glencoe,  Dodge  Co.,  Nebraska.     It  has  since  been  taken  as  far  south- 
ward as  central  Texas. 

"^Piiiibostroma  parvtim  Sciuld. — There  are  two  females  of  presumably 
a  second  species  of  Fhlihostroma  from  Morton  Co.  (Craj2;in).  These  are 
referred  with  some  doubt  to  Mr.  Scudder's  j9rtri'?i?7i. 

While  the  genus  is  an  actual  occurrence,  I  cannot  agree  entirely  with 
their  author  as  to  these  two  species.  My  opinion  is  that  at  least  parvum 
is  simply  a  variety  of  Mr.  Thomas'  Stenohothrus  quadrimaculatus,  if 
not  pictum  also.  The  aS'^.  quadrimaculatus  occurs  abundantly  over  the 
entire  region  known  as  the  plains,  from  western  Kansas  northward  to 
Dakota;  Montana,  and  the  British  provinces  lying  along  the  eastern  base 
of  the  Rockies.  The  short  curly  grasses  known  as  Buffalo  grass  are  its 
fiivorite  food,  and  where  these  occur  it  is  sure  to  be  found  in  largti  num- 
bers. Both  greenish  and  dark  gray  or  brown  specimens  occur  throughout 
its  entire  range. 

A  third  species,  *SV.  Isttus  Uhler,  from  the  'foot-hills  of  the  Rocky 
Mountains  of  Wyoming  and  Colorado,  belongs  to  the  genus.  All  four  of 
these  locusts  vary  as  regards  length  of  wings  and  ground  color  of  upper 
parts  of  body — each  furnishing  both  green  and  dark  varieties  and  those  in 
which  the  wings  reach  to  or  beyond  the  extremity  of  the  body. 

Acridinni  alntacenin  ?  Harr. — I  find  a  single  specimen  Q^  ZiM  Acridium 
from  Barber  Co.  which  I  am  inclined  to  place  here,  although  it  is  provided 
with  a  well  defined  dorsal  stripe  as  in  A.  obscurum,  A.  luiilineatum,  and 
one  or  two  others — a  feature  I  have  not  seen  recorded  with  reference  to 
nlufaceum.  A.  alutaceum  is  a  wood  inhabiting  species  too,  while  I  believe 
Barber  Co.  is  chiefly  prairie.  Oak  appears  to  be  the  favorite  haunt  of  all 
timber  loving  hoppers  of  this  genus,  and  even  the  prairie  species  when 
found  in  groves,  select  oaks  to  alight  upon.* 

"^Mesops  wyoiniiig-ensis  Thos. — By  far  the  most  interesting  insect  in 
the  present  collection  is  a  female  specimen  of  this  species.  iThis  too,  comes 
from  Barber  Co.  (Mrs.  F.  W.  Cragin). 

The  only  previous  locality  from  which  this  species  has  been  received  is 
southern  W^yoming  in  the  vicinity  of  either  Cheyenne  or  Laramie,  and  all 
the  specimens  seen  by  me  were  alcoholic.  The  present  specimen  is  bright 
pea-green,  and  in  excellent  condition  save  the  antennae,  which  have  been 
broken  off.  As  much  as  I  have  collected  Acrididae  in  the  West,  and  espe- 
cially in  the  immediate  regions  around  that  from  which  the  type  specimens 
were  received,  I  have  never  found  any  specimens  of  it.  I  imagine  there- 
fore that  this,  like  many  other  species  of  our  North  American  locusts,  must 
have  a  special  food-plant  upon  which  it  feeds  to  the  exclusion  of  all  others. 
It  is  hoped  that  another  season's  work  will  show  whether  such  is  the  case. 

Thomas  and  previous  authors  erroneously  placed  the  genus  Mesops  with 

"Though  despoiled  of  its  sometime  store  of  mighty  cedars,  and  otherwise 
greatly  depleted  in  wood  Avealth,  western  Barber  county — together  with  the  ad- 
joining parts  of  Comanche  and  Kiowa — has  more  timber  than  any  other  part  of 
Kansas  south  of  the  Arkansas  and  west  of  Slate  Creek,  the  east  fork  of  Bear 
Creek,  in  Sun  City  township,  having  what  is  probably  the  only  grove  of  native 
oak  in  southwestern  Kansas.  It  is,  nevertheless,  as  Mr.  Bruner  suggests,  essen- 
tially a  prairie  region,  its  timber  growth  being  confiiied  to  canyons  and  bottom- 
lands. _ 
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Opomala,  Arnilia  and  Leptysma  in  the  sub-family  Tryxalinst.  The 
armed  presternum  will,  however,  necessitate  their  re  aioval  to  t\\Q  AcridinsR^ 
which  has  already  been  done  by  Stael  and  Brunner  von  Wattenwyl. 

"^Acroiophitus  hirtipes,  Thos, — South  slope  of  bluffs.  Elk  Creek,  Bar- 
ber county  (Cragin).  This  insect,  although  enjoying  an  extensive  range 
along  the  eastern  slope  of  the  Rocky  Mountains,  is  nowhere  abundant.  I 
have  collected  it  as  far  north  as  Ft.  McLeod,  British  America,  and  have 
had  it  sent  to  me  from  southwest  Texas.  Also  have  specimens  from  nu- 
merous intervening  points.  It  prefers  knolly  rocky  soil  and  hillsides  upon 
which  the  herbage  is  scant.     Sandy  soils  are  also  its  favorite  haunts. 

nieianopius  spretns  Thos. — The  single  specimen  contained  in  the  pres- 
ent collection  is  from  Ford  Co.  (Cragin). 

Meianopitts  iiaTidus  Scudd. — Two  specimens  from  Barber  Co.,  and  one 
from  Comanche  Co.  (Cragin). 

The  latter,  a  male,  diifers  slightly  from  the  typical  specimens  in  color, 
but  otherwise  there  is  no  mistaking  its  identity. 

Melanoplus  diflTerentiaiis  Thos. — A  specimen  each  from  Finney  and 
Hamilton  counties  (Cragin). 

'''Melanopius  ilabeilifer?  Scudd. — A  single  male  specimen  from  Morton 
Co.  (Cragin),  is  referred  here  with  some  doubts. 

Scudder's  type  of  flabellifer  was  collected  in  South  Park,  Colorado, 
at  an  elevation  between  8,000  and  10,000  ft.  He  considers  it  a  sub-alpine 
representative  of  his  3T.  vanolosiis,  which  is  Thomas'  Caloptenus  occiden- 
talis,  as  figured  in  Plate  IE  of  the  annual  report  of  the  U.  S.  Greol.  Survey 
for  1871.  I  have  also  seen  specimens  in  the  U.  S.  Dept.  of  Agriculture  col- 
lection labelled  by  Mr.  Thomas. 

M.  flabellifer  occurs  in  Colorado,  Wyoming,  Montana,  and  Idaho,  wher- 
ever the  altitude  is  sufficiently  great  to  give  the  proper  conditions. 

TeUig:idea  polyinorplia  Burm. — Topeka  (Cragin). 

Under  the  family 

LOCUSTID^E 

should  also  be  included  the  following  two  species,  received  too  late  for  in 
sertion  in  their  proper  places: 

'''Microcentruin  retinervum   Burm. — Labette  Co.  (Dr.  Ncwlon). 

Orctaelimum  ag^ile  De  Geer. — Labette  Co.    (Newlon). 
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Notes  on  the  Land  Mollusca  of  the  Washburn  College  Biological 
Survey  of  Kansas. 

By  R.  Ellsworth  Call. 

Material  in  tliis  field  has  accumulated  so  slowly  that  it  is  not  possible  to 
venture  any  conclusions  as  to  the  general  distribution,  within  the  State,  of 
the  forms  included  in  the  present  ''  notes."  Notwithstanding  the  paucity  of 
material,  some  very  interesting  facts  are  brought  out  by  the  species  indi- 
cated herein. 

Of  the  thirty  species  and  varieties  mentioned,  one  is  new  to  science  and 
sixteen  are  reported  for  the  first  time  from  the  State.  Both  genera  and 
species  have,  certain  of  them,  their  geographic  distribution  widely  increased. 
The  general  parallelism  with  the  Ohio  drainage  fresh -water  Lamellibran- 
chiata  brought  out  in  the  '-Fifth  Contribution  to  a  Knowledge  of  the 
Fresh-water  Mollusca  of  Kansas'"^'  holds  true  for  the  land-shells  herein 
rjported,  as  was  suggested  in  the  paper  just  quoted.  It  thus  appears  that 
certain  species  hitherto  regarded  as  somewhat  restricted  in  distribution, 
or  abundant  locally  only,  must  be  given  a  far  wider  range.  In  one  case  at 
least,  that  of  Stenotrema  leaii,  this  fact  seems  important  in  determining  its 
assignment  to  a  place  of  specific  or  only  varietal  value.  As  a  racial  variety 
it  must  stand  unquestioned,  and  in  view  of  its  station  and  habit,  it  certainly 
would  appear  that  it  should  take  specific  rank — as  species  go. 

More  extended  and  careful  search  in  what  may  be  denominated  the 
Ozark  region  of  the  State  will  most  certainly  add  to  the  number  of  species. 
Particularly  will  this  be  true  of  the  southern  Polygyra  and  BuUinulus. 
Each  of  these  subgenera  is  represented  in  the  State,  so  far  as  cur  present 
knowledge  extends,  by  but  a  single  species;  but  their  occurrence  at  all  13 
significant  of  faunal  value.  The  locality  herein  recorded  for  Polygyra  is 
the  northernmost  point  known  for  the  sub-genus  west  of  the  Mississippi 
Kiver.  Little  need  be  said  concerning  the  sub-genus  Iriodopsis  other  than 
that  the  new  form  herein  described  has  no  close  ally  nearer  than  Texas  on 
the  one  hand  and  South  Carolina  on  the  other. 

Following  is  the  list  of  late  accessions  in  this  branch  of  the  Survey's 
work  : 

A.— SPECIES  NOT  PREVIODSLY  IlEPORTED.f 

^nesodon  profanda.  Say. — From  Wyandotte  county  (Rev.  John  Ben- 
nett); and  Kansas  City,  Missouri  (Jas.  H.  Ferriss). 

Mesodon  ciausa.  Say. — Contributed  by  Rev.  John  Bennett  Irom  Wyan- 
dotte. The  specimens  submitted  were  dead  and  bleached  when  taken. 
From  Kansas  City,  Missouri,  were  submitted  specimens  taken  living.    There 

*See  Bulletin  6,  pp.  177-178. 

fThree  of  these  species,  Mesodon  profunda,  Stenotrema  hirsutum,  and  Yallonia 
puichella,  have  been  elsewhere  recorded  from  the  State,  but  only  by  the  indefinite 
record,  "Kansas,''  which  has  thrown  no  light  upon  their  distribuion  within  the 
State.— [F.  W.  c'.] 
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is,  therefore,    no   doubt  that  this  species  is,  as  usual  for  this  form,  locally 
abundant  within  the  limits  of  the  State. 

Mesodou  multilineata.  Say. — Wyandotte  (Bennett).  Several  examples 
of  this  species  were  submitted  from  this  locality.  It  should  be  sought  on 
the  borders  of  wooded  swamps  and  marshes  in  bottom  lands.  Where  it 
occurs  at  all.  it  is  usually  very  abundant. 

Mesodon  elevata.  Say. — Contributed,  with  dead  and  bleached  examples 
only,  by  Mr.  Bennett,  from  Wyandotte.  It  is  readily  distinguished  from 
its  generic  allies  by  the  conical  form  of  the  spire  and  the  heavy  large 
parietal  tooth.     It  is  one  of  the  most  beautiful  of  our  Helices. 

Stenotrema  leali.  Ward. — Neosho  county  (Ferriss).  See  remark  below 
under  S.  monodon. 

Sitenotrema  hirsuta.  Say. — Wyandotte  (Bennett),  Kansas  City,  Mi.^- 
souri  (Ferriss).  Beadily  separated  from  the  other  members  of  the  sub- 
genus which  occur  in  the  State  by  the  greatly  constricted  aperture  and 
notched  outer  labial  margin.  The  Kansas  City  specimens  all  possessed  an 
aperture  dashed  with  reddish. 

j^ncciiiea  obiiqiia,  Say. — Neosho  county  (Ferriss).  Distinguished  from 
the  allied  Succinea  lineata  by  its  greater  size  and  less  strongly  marked 
lines  of  growth.  A  single  specimen  appeared  in  the  collections.  This  sub- 
genus is  in  a  very  unsatisiactory  condition  as  regards  the  specific  value  of 
many  of  its  members  and  sadly  needs  revision. 

Zonites  indentatus.  Say. — Thayer  (Ferriss).  Specimens  have  been 
received  from  this  locality  only.  The  umbilicus  is  very  small  in  this 
species;  the  epidermis  is  of  a  whitish  horn-color. 

Zonltes  ininuscuiu^,  Binnney. — Topeka  (Cragin).  Not  seen  from  any 
other  locality.  This  is  a  critical  form,  commonly  confounded  with  Say's 
Z.  iiidentatus. 

Triodopsis  faiiax.  Say. — Erie,  Neosho  county  (Ferriss).  Two  speci- 
mens only  of  this  form  were  submitted.  For  additional  information  on 
this  and  related  forms,  see  description  of  the  following  species. 

Triodopsis  crag-ini,  sp.  nov.  (Fig.  5.) — Shell  small,  shining,  deeply  but 
narrowly  umbilicated,  depressed  globose,  vertical  axis  little 
less  than  one-half  the  major  diameter;  whorls  five,  con- 
vex, spire  regularly  increasing  in  size,  body  whorl  rapidly 
enlarging,  with  numerous  prominent  sigmoid  stria),  which 
scarcely  appear  on  the  base  of  the  body  whorl,  and  are  en- 
tirely wanting  on  apical  whorl,  body  whorl  well  rounded, 
with  tendency  to  subangulation  at  upper  juncture  of  aper- 
ture only;  epidermis  reddish  horn  color,  with  well  marked 
Fig.  5.  yellowish  blotches  which,  however,  mark  the  positions  of 

former  peristomes  and  are  ciused  by  deposits  of  calcareous  matter  within;  em- 
bryonic (apical)  whorls  smooth,  obtuse;  suture  well  impressed;  aperture  ob- 
lique, forniing  an  angle  of  45°  with  the  plane  passing  through  the  vertical 
axis,  slightly  excavated  on  outer  margin,  lunate,  approaching  subciuadrnte, 
with  a  short,  strong,  straight,  or  scarcely  curved  parietal  tooth;  peristomo 
reflected,  white,  thickened  with  a  heavy  deposit  of  callus;  On  the  interior 
edge  of  the  outer  margin  is  a  rather  heavy  white  triangular  tooth,  which  is 
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somewhat  excurved;  in  the  basal  re.irion  is  another  short  heavy  conical  or 
somewhat  traiisvorso  tooth,  midway  betwee!i  the  last  and  the  point  of  junc- 
ure  of  peristome  with  parietal  wail;  columella  with  a  rather  heavy  deposit 
of  callus  (tha  fulcrum)  some  distance  within  the  aperture. 


SPKOIMRN. 

MAJ.    DIAM. 

MIN.    DIAM. 

AM. 

1 

3 

S.oG  mm. 
8.21  mm. 
8.49  mm. 

8.22  mm. 
7.40  mm. 
8.00  mm. 

4.60  mm. 
4.'^ I  mm. 
4.72  mm. 

Locality:     Banks  of  Chetopa  Creek,  Neosho  county.  Kansas. 

The  name  is  bestowed  in  honor  of  Prof.  Cragin.  the  director  of  the 
survey. 

This  species  belonjrs  to  a  well-marked  jiroup  of  Helices  the  type  of 
which  is  Tn'odopsis  vnltiiosa.  Gould.  It  is,  however,  much  smaller  than 
that  form,  the  averaire  dimensions  beiiii^  as  follows:  Maj.  diam.  8,42  mm., 
min.  diam.  7.87  mm  ,  alt.  4.54  mm.  It  is  also  different  in  the  details  of 
the  peristomal  teeth,  and  entirely  different  in  the  character  of  the  parietal 
tooth.  In  T.  viiltuosa  the  arcuated  parietal  tooth  is  joined,  usually,  to  the 
lower  extremity  of  the  peristome,  thouu:h  occasionally  it  connects  both 
extremities-  The  well-jnarked  variety  or  species,  Iriodopsis  copel,  Weth- 
erby,  resembles  our  shell  more  closely,  but  differs  in  the  followii);>:;  particu 
lars:  The  parietal  tooth  of  T.  co2:)ei  is  arcuate,  while  the  tooth  on  the  ba-sal 
third  of  the  peristome  is  vertical  and  double.  That  shell  is,  likewise,  much 
larger.  Compared  with  the  other  species  of  the  group,  the  differences  are 
too  obvious  to  need  mention. 

The  forms  included  in  this  group  of  Triodopsis  are  the  following,  be- 
sidei  the  one  herein  described: 

Triodopsis  vultuosa,  Gould  (1848). 
JViodopsis  hnpetonensis,  Shuttleworth  (18o2). 
Triodopsis  introferens^  Bland  (18*50). 
Triodopsis  van  nostraudi^  Bland  (187-')). 
Triodopsis  copei^  Wetherby  (1878). 

Of  this  group,  T.  van  iiostrandi  and  T,  iiitrofereiis  are,  in  our  judg- 
ment, synonymous;  nor  are  either  of  them  far  removed  from  T.  liopeton- 
ensis,  Shuttleworth.  The  differences  indicated  in  the  genitalia  by  Mr.  W. 
G.  Binney,'''  certainly  seem  trivial  and  not  specific.  In  this  connection  it 
may  be  remarked  that  absolutely  no  indication  is  given  us  whether  these 
genitalia  were  examined  at  the  same  season  of  the  year.  The  genital 
bladder  and  ics  duet  do  not  prcserit  the  same  shape  at  different  seasons  (at 
least  this  is  true  of  Mesodon  alij(jlabris,  Say,  on  the  study  of  which  this 
remark  is  chiefly  based)  and  its  -swollen"  appearance  seems  to  be  connected 
with  functional  activity. 

The  second  group  of  Triodopsis  may  be  headed  by  2\  tridentata,  Say, 
and  will  include  the  following  forms: 

Triodopsis  tridentata,  8ay  {1817-lSlQ). 
Triodopsis  fallax,  Say  (1825). 
Triodopsis  levetti,  Bland  (1880). 

*Vide  Bull.  U.  S.  Nat.  Mus.,  No.  28,  p.  294  (1885). 
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Whether  the  first  two  of  these  forms  are  really  specifically  distinct  is  by 
no  means  certain.  The  constriction  of  the  whorl  near  the  aperture  is 
the  chief  diagnostic  character  of  T.  fallax.  The  genitalia  do  not  differ  in 
any  important  characters. 

The  third  group  may  be  headed  by  the  well  known  TrhdopHk  palliata^ 
Say.  In  this  group  none  of  the  species  are  umbilicated,  wliile  in  both  the 
preceding  groups  the  umbilicus  is  a  constant  and  conspicuous  character. 
The  group  will  include  the  following  forms: 

Triodopsis  palliafa.  Say  (1821). 
T'riodopsis  ohatricla^  Say  (1821). 
Triodopsis  appressa^  Say  (1821). 
Triodopsis  injlecta^  Say  (1821). 
Triodopsis  rugeli^  Shuttleworth  (1852). 

The  single  species  of  the  west  coast,  Triodopsis  loricata,  Gould,  (1846), 
approaclies  most  nearly  to  the  general  form  of  the  members  of  this  group, 
but  in  many  important  characters  seems  to  stand  alone.  All  the  other 
forms  of  Triodopsis,  described  by  various  authors,  will  fall  under  the  syn- 
onymy of  the  above  indicated  groups,  except  such  i«.s  are  extralimital — 
three  being  credited  to  Mexico  and  one  to  Europe, 

Inasmuch  as  a  not  inconsiderable  number  of  European  naturalists  still 
follow  the  artificial  and  erroneous  groupings  of  forms  promulgated  by  the 
Messrs.  Adams,*  it  will  perhaps  be  not  out  of  place  to  call  attentioL  in  this 
connection,  to  the  heterogeneous  character  of  their  groups.  The  subgenus 
Triodopsis  is,  together  with  Sfenotrema  and  other  subgenera,  not  needful 
to  be  indicated  here,  placed  under  the  synonymy  of  Aitchistotna,  Klein 
(1753).  As  a  type  ol  the  genus,  the  well-known  Mesodon  thyroides,  Say, 
is  indicated.  Forms  referable  to  Polygyva,  Mesodon,  Triodopsis,  and 
Stenotrema  are  indiscriminately  givenf  as  members  of  this  genus. 

In  Mesodon,  which  is  recognized  as  a  subgenus  under  Aiichistoma,  is 
placed  Triodoj)sis  appressa.  Polygyra  is  also  recognized  as  a  sub-genus 
under  Anchistoma,  but,  in  the  list  of  twenty-one  forms  included  by  them 
in  this  sub-genus,  but  one — P.  septemvolva.  Say, — is  a  true  Polygyra.  The 
list  includes  one  true  Mesodon — M.  profunda,  Say.  ChenuJ  followi^  the 
Messrs.  Adams  in  the  same  eccentric  arrangement,  and  is  hence  equally 
misleading. 

In  a  late  American  work§  eight  species  are  attributed  to  Triodopsis 
proper,  while  the  forms  of  our  third  group — of  which,  however,  but  three 
are  recognized — are  placed  m  Xolofrema ,  Hafinesque  (1819).  This  arrange- 
ment thus  gives  but  eleven  species,  unequally  distributed  between  the  two 
sub  genera.  It  is  believed  that  ihe  lists  abovegiven  include  forms  as  distinct 
which  Mr.  Tyron  Unites,  those  lists — excepting  the  one  herein  described — 
including  twelve  species.  In  the  unfortunately  poor  plates  of  that  work 
the  apertural  characters  of  the  figured  types  of  these  genera  are  grossly  ex- 
aggerated;  indeed,  it  requires  something  of  an  effort  of  the  imagination  to 
see  Triodopsis  fridentatn,  Say,  in  figure  35,  plate  XCIV  ! 

*"Genera  of  Recent  Mollusca,"  Vol.  II,  pp.  205-208  (1858). 
fLoc.  cit.,  p.  206. 

JManuel  de  conchyliologie,  Tome  I,  p.  462,  (1859). 

§  Structural  and  Systematic  (-onchology,  G.  W.  Tryon,  Jr.,  Vol.  Ill,  p.  34, 
(1884). 
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.nncrocycllN  coneavn.  Say. — Represented  by  individuals  from  near 
KansiLs  Ciry.  Mo.  (Ferriss),  but  not  yet  found  witliiu  the  limits  of  the 
State.  It  no  doubt  occurs  in  favorable  localities.  This  is  its  extreme  west- 
ern known  limit. 

I'oiysryn*  dorfeuiiiiana,  Loa. — Grouse  Creek,  Cowley  county  (Ferriss). 
Three  specimens  only  were  submitted. 

Vaiionin  puictaeiin,  Mueller. — A.  single  specimen  of  this  cosmopolitan 
shell  is  submitted  by  Mr.  Ferriss  from  Erie,  Franklin  county.  In  the 
more  northern  and  eastern  portions  of  the  Mississippi  valley  this  .^hell  is 
quite  abundant,  and  especially  so  at  Davenport,  Iowa,  and  Moline  Illinois. 
A  beautiful  costate  form  occurs  at  these  latter  localities  in  considcjrable 
numbers.     It  is  the  synonymous  Helix  (  Vallonia)  costata,  ^lueller. 

Papilla  pcntadon.  Say. — Neosho  county  (Ferriss).  A  single  !-pecimen 
of  this  pretty  little  shell  occurred  among  a  number  of  P.  contracta.  It  is 
much  smaller,  far  more  cylindrical,  and  is  thus  easily  distinguished. 

l<eiieocliiia  rupicola.  Say. — Contributed  by  Mr.  Ferriss  from  Wilson 
county.  Readily  distinguished  from  M.  corticaria — under  which  name 
the  specimens  were  sent  —  by  the  uniform  reddish  color.  L.  corticaria  is 
whitish  horn  color. 

Couulns  cliersiuas,  Say. — Main  fork  of  Chetopa  Creek,  Neosho  county 
(Ferriss). 

For  some  unknown  reason,  this  species  is  very  generally  recorded  under 
the  name  of  Conulns  falvus,  Drap.,  its  European  analogue.  But  it  seems 
to  the  recorder  that  such  reference  is  erroneous.  The  figure  of  C.  fulviis 
as  given  by  Moquin-Tandon"^  represented  a  shell  very  much  smaller  than 
our  form.  His  descriptionf  differs  iji  important  particulars  from  the 
American  form,  both  as  regards  the  shell  and  the  external  coloration  of  the 
animal. 

Carycliiam  es:ig:aniin.  Say. — Neosho  county  (Ferriss). 

This  is  probably  the  smallest  land-shell  in  North  America,  save  perhaps 
some  forms  of  Pimcfum  mimitissimum,  Lea.  It  usually  affects  very  wet 
stations,  but  may  be  found  also  under  the  bark  of  decaying  logs.  Under 
leaves  in  damp  gulches,  in  not  too  exposed  woods,  it  often  occurs  in  great 
numbers;  it  has  been  taken  abundantly  by  the  writer  at  Des  Moines,  Iowa, 
and  Moline,  Illinois,  under  such  circumstances.  My  note  book  contains 
the  following  statement  under  date  29  of  April.  1877:  "  Found  several 
hundred  Carychium  exigmim  to-day  at  Herkimer.  They  were  abundant 
under  a  lialf  submerged  board  in  an  open  swamp,  on  the  submerged  por- 
tion." The  locality  indicated  is  in  the  State  of  New  York.  Whether 
this  be  a  common  occurrence,  I  am  unable  to  say,  such  a  station  having 
never  occurred  to  me  since.J 


*Hist.  Nat.  des  Moll,  de  France,  Atlas,  PI.  VIII,  figs.  1-3. 

t  Loc.  cit.,  Tome  II,  pp.  68-69. 

|The  reports  on  land  shells  will  henceforth  be  rendered  by  Prof.  Call.  It  is  but 
justice  to  a  friend  of  the  Survey  to  say  that  several  species  of  tlie  land-shells  above 
recorded  from  Kansas  for  the  first  time,  were  long  ago  sent  us  by  jNIr.  Quintard, 
but  that,  owing  to  delay  on  the  part  of  Mr.  Gray,  to  whom  thej'^  were  submitted 
for  identification,  no  report  hss  yet  been  received  upon  them.  These  and  other 
species,  since  collected  by  Mr.  Quintard,  will  be  given  in  a  later  report.  It  is 
likewise  but  justice  to  Mr.  Gray  to  state  that  his  inability  to  report  has  been  no 
fault  of  his  own. 
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l3.— NEW    LOCALITIES    AND    NOTES    FOR    SPECIES    PRE- 
VIOUSLY REPORTED. 

Patnla  alternata.  Say. — Neosho  county  (Ferriss);  Wyandotte  county 
(Rev.  John  Benneti).  This  species  is  usually  abundant  in  the  margins  of 
woods,  under  h)gs,  at  the  base  oF  decaying  stumps,  in  open  fields,  and  on 
moist  hill-sides.  The  species  is  easily  recognized  by  the  simple  aperture, 
hirge  umbilicus,  and  the  numerous  alternating  red  or  brown  blotches.  It 
is  one  of  the  very  few  pard-colored  land  shells  of  North  America. 

Mesoflon  aibolabris.  Say. — This,  tlie  largest  Helix  in  the  State,  is 
represented  by  specimens  from  110  Mile  Creek,  Franklin  county  (Ferriss), 
and  Wyandotte  county  (Bennett). 

Mcsodon  thyroides.  Say. — The  following  localities  are  represented  in 
addition  to  those  previously  reported :  Neosho  county  (Ferriss);  Oswego 
(Dr.  W.  S.  Newlon);   Wyandotte  (Bennett). 

Stenotrcma  monodoii,  Rackett. — Wyandotte  (Bennett);  Neosho  county, 
and  Kansas  City,  Missouri  (Ferries).  This  species  is  made  to  include  S. 
leaii,  but  from  this  opinion  there  is  reason  to  dissent.  The  two  forms 
differ  in  size  universally  and  the  difference  is  constant  for  hundreds  of  ex- 
amples of  each  collected  by  the  recorder.  The  stations  are  dissimilar,  as 
has  long  since  been  pointed  out  by  others.  The  two  names  are  therefore 
herein  retaiued. 

Ilcllcodiscus  lincatns.  Say. — Thayer  (Ferriss). 

Zonites  artooreus,  Say. — Thayer  (Feriiss).  This  is  the  only  locality 
represented  in  the  collections  ui-ider  present  consideration.  The  species  is 
easily  distinguished  I'rom  Z.  indentatus  by  its  larger  umbilicus  and  deeper 
red  or  brownish  color. 

Buiimuins  deaibatns.  Say. — Winfield,  Cowley  county,  and  Thayer, 
Neosho  county  (Ferriss). 

The  metropolis  of  the  BulhnuU  appears  to  be  in  the  southwestern  United 
States  and  in  Mexico.  Several  species  are  very  abundant  in  parts  of  Texas  ; 
notably  so  in  De  Witt,  Lee,  Dallas  and  Washington  counties. 

Pupilla  contracta,  Say. — Silver  Lake  (Quintard);  Neosho  county  (Fer- 
riss). Now  definitely  reported  for  the  first  time.  (See  Bull.  Washb.  L. 
N.  H.,p.  56). 

lieucocliiia  faiiax.  Say. — Neosho  county  (Ferriss).  These  specimens 
were  unusually  elongated  and  slender,  but  in  all  other  respects  quite  typical. 

licncocliila  armifera,  Say. —  Neosho  county  (Ferriss).  This  is  usually 
abundant  wliere  it  occurs  at  all.  In  the  late  fall  it  is  to  be  I'ound  associ- 
ated in  great  numbers  in  meadows  and  fields  at  the  edge  of  rocks,  in  wliich 
station  it  usually  hibernates. 

Strobiia  labyrintiiica.  Say. — Neoslio  county  (Ferriss).  This  species  is 
to  be  sought  under  logs  and  chips  in  moist  but  not  wet  stations.  It  may 
be  distinguished  from  the  somewhat  similar  Conn/ us  chers  in  us  hy  its  coarser 
sculpturing  and — wh'^n  mature — reflected  pristome.  The  color  is  also 
lighter  uud  the  geuerul  outline  is  rather  more  globosely  conical. 
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Tkird  Series  of  Notes  on  Kansas  Fishes. 

By  Ciias.  11.  Gilbert,  Ph.  D. 

Since  tho  publication  of  tlio  Preliminary  List  of  Kansas  Fishes  (Bull. 
Waslib.  Lab.  N.  H.,  No.  3,  105),  the  writer  has  received  two  consipjnments 
of  fi.'ihes  collected  in  various  parts  of  Kansas  by  Prof.  Cnijrin  and  his  corps 
of  volunteer  assistants.  Tiie  following  notes  include  [a)  i^uch  species  as 
are  additions  to  the  Kansas  fauna,  or  have  not  been  collected  before  by  the 
Washburn  Biological  Survey,  and  (b)  other  species  in  connection  with 
such  recently  added  localiiies  as  aiford  more  definite  knowledge  of  their 
distribution  in  the  State. 

A.— SPECIES  NOT  PREVIOUSLY  REPORTIED. 

Notnrus  minrns,  Jordan. — Noosho  Iliver  at  Emporia  (Profs.  Cragin 
and  Kelly. 

xotnrus  flavns,  Raf. — Collected  by  H.  J.  Adams  and  Balph  McCamp- 
bell  in  Mission  Creek,  Shawnee  Co.;  by  Aaron  Myers  in  Snokomo  Creek, 
^Vabaunsee  Co.;  by  Prof.  Cragin  in  the  Missouri  River  at  Leavenworth 
and  by  Profs.  Cragin  and  Kelly  in  the  Neosho  at  Emporia. 

Aminrns  natalis,  LeSueur. — From  Shunganunga  Creek,  Shawnee  Co. 
(Cra;:in  and  Myers);  Blacksmith  and  Mission  Creeks,  Shawnee  Co. 
(Adams  and  McCampbell). 

ictaiurns  fnrcatas,  C.  &  V. — From  Missouri  Biver  at  Leavenworth 
(Cragin  and  Poston). 

Xotropis  ?  lateralis,  Agassiz. — Very  near  JVotropi's  deliciosiis,  from 
which  it  may  be  distinguished  by  the  deeper  blunter  liead,  the  abrupt 
slope  of  the  snout,  and  the  smaller  eye.  Body  rather  deeper  and  more 
compressed  than  in  dellciosus ;  head  higher,  its  greatest  depth  at  occiput, 
eqtialing  distance  from  snout  to  preopercular  margin  (the  same  measure- 
ment equaling  distan<ie  from  snout  to  or  very  slightly  behind  posterior 
margin  of  orbit  in  deUcio&us),  snout  high,  compressed,  very  abruptly  de- 
clined; the  mouth  along  its  lower  profile,  somewhat  oblique,  on  a  level  with 
lower  margin  of  orbit.  Gape  of  moderate  width,  the  maxillary  reaching 
vertical  from  or  slightly  in  advanceof  I'ront  of  pupil,  3^  in  head  (maxillary 
reaching  vertical  from  front  of  orbit  in  deUciosus).  Eye  moderate,  smaller 
than  in  deUciosus^  the  lower  edge  of  pupil  on  medium  line  of  head;  diam- 
eter of  orbit  82  in  length  of  head  in  specimens  two  inches  long. 

Pharyngeal  teeth  -i — 4,  with  groove-like  grinding  surface,  the  edges  of 
the  groove  sometimes  slightly  crenatc  on  one  or  more  teeth  in  the  adult. 

Late/al  line  complete,  running  on  34  scales,  4J  to  5  longitudinal  series 
between  it  and  base  of  dorsal.     From  13  to  18  scales  in  front  of  dorsal. 

Front  of  dorsal  about  half  way  between  snout  and  base  of  caudal.  Fins 
of  moderate  height,  the  longest  dorsal  ray  equaling  distance  from  snout  to 
nape;  pectorals  reaching  ventrals,  and  ventrals  to  vent,  in  one  specimen, 
not  in  another. 

Head  4  in  length:  depth  4J.  D.  8;  A.  7. 

Color,  olivaceous  above,  silvery  on  sides  of  head  and  body;  snout  and 
top  of  head  dusky;  a  dark  vertebral  streak;  scales  on  back  conspicuously 
dark-edged;  a  cluster  of  black  specks  at  base  of  each  scale  of  lateral  line;  a 
small  black  spot  at  ba^e  of  caudal;  dorsal  and  caudal  dusky. 
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Six  specimens  from  Elk  Cr.,  Barber  Co.,  (Cragin),  the  longest  two 
inches  long. 

This  species  apparently  differs  from  Notropis  scylla  Cope  (Hayden's 
Geol.  Surv.  Wyoming,  1871,  438),  in  its  larger  head  ("4.5  in  length  "  in 
scylla)  and  longer  muzzle  ("7.5  diameter  of  eye"  in  scylla).  The  descrip- 
tion of  scylla  is  very  inadequate,  and  the  present  species  may  either  be 
identical  with  it,  or  widely  different.  It  is  here  provisionally  identified  with 
lateralis^  with  the  published  descriptions  of  which  it  agrees  fairly  well. 
Lateralis  has  not  been  identified  since  Agassiz's  original  description. 

BTotropis  cainurns,  Jord.  &  Meek. — A  single  specimen  collected  in  the 
Neosho  R.  at  Oswego,  by  Dr.  W.  S.  Newlon. 

Xotropis  cliiectns,  Grd. — Numerous  specimens  from  Elm  Creek,  Barber 
Co.,  (Cragin)  differ  from  Ohio  B.  specimens  (fatherinoides')  only  in  the  rather 
smaller  eye,  it  being  contained  SJ  to  3|  times  in  head  in  the  former,  and 
3  to  3^  in  specimens  of  the  same  size  (2i  in.)  of  the  latter. 

Head  3.8  to  4  in  length;  depth  5.  Maxillary  3  in  head.  Interorbital 
width  equaling  diameter  of  orbit.  Front  of  dorsal  midway  between  base  of 
caudal  and  posterior  margin  of  orbit,  (middle  of  orbit  in  Ohio  specimens). 
Ventrals  reaching  beyond  middle  of  dorsal.     A.  10  or  11. 

The  condition  of  that  portion  of  Koti-opis  most  nearly  related  to  dilec- 
tus  (comprising  atherinoides,  ruhrifrons  and  micropteiyx)  is  very  unsatis- 
factory. The  forms  are  known  to  be  very  variable,  and  no  entirely  reliable 
characters  have  been  discovered  to  separate  the  species.  The  specimens 
before  me  differ  from  those  collected  by  Jordan  and  Meek  in  the  Osage  B., 
Mo.,  in  the  larger  head,  smaller  eye  and  longer  maxillary.  Dilectus  can 
probably  not  be  distinguished  from  atherinoides. 

Notropis  rubrifrons  Cope. — There  seems  to  be  no  doubt  as  to  the  spe- 
cific identity  of  ruhr'ifrons  and  percohromus.  Specimens  have  been  col- 
lected by  the  Washburn  Biological  Survey  in  Blacksmith  Cr.,  Shawnee  Co., 
and  in  Snokomo  Cr.,  Wabaunsee  Co.  The  males  were  flushed  with 
brick -red  on  head  and  bases  of  fins. 

liybopsis  tetranemus,  sp.  nov. — Much  resembling  Ilyhopsis  aestivalis, 
but  with  slenderer  head  and  body,  smaller  eye,  and  two  barbels  at  each 
angle  of  the  mouth. 

Body  very  slender,  elongate,  fusiform,  tapering  regularly  either  way 
from  front  of  dorsal.  Head  slenderer  than  in  sestivalis,  the  snout  regu- 
larly conic,  projecting  beyond  mouth  for  a  distance  equling  one-third  its 
length,  which  is  2}  to  2n  in  head.  Preorbital?  very  long  and  narrow,  fre- 
quently forming  spinous  projections  beyond  anterior  profile  of  snout. 
Mouth  wholly  inferior,  horizontal,  narrow,  the  maxillary  reaching  vertical 
from  anterior  margin  of  orbit,  3 J  in  length  of  head.  Two  conspicuous 
barbels  at  each  corner  of  the  month.  The  outer  pair  is  the  lotjger  and 
occupies  the  normal  position,  spriiigi!)g  from  the  end  of  the  maxillary.  The 
shorter  or  supplementary  pair  arises  from  the  margin  of  the  expanded  low- 
er lip,  immediately  in  front  of  angle  of  mouth;  this  pair  seems  to  be  repre- 
sented in  the  i elated  forms,  gelidns  and  sestivalis,  by  a  fleshy  prominence, 
which  again  occupies  the  same  position  as  the  lateral  lobe  of  tlie  lower  lip 
in  Phenacobius.  The  longoj^t  barbel  about  equals  diameter  of  orbit.  Eye 
small;  con.spicuously  fsmuller  than  in  sestivalis,  ^  in  licad  in  specimens  2 
inches  long.     Subopercle  longer  and  narrower  than  in  sestivalis.     Length 
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of  opercle  taken  on  a  line  along  middle  of  side  of  head,  3^^  in  length  of 
head.  (4  in  sRstivalis).  Middle  of  eye  in  advance  of  middle  of  head  (mid- 
way between  tip  of  snout  and  opercular  opening  in  aestivalis).  Teeth  4-4, 
with  entire  sharp  edges. 

Front  of  dorsal  nearer  tip  of  snout  than  base  of  caudal.  Fins  all  large. 
Longest  dorsal  ray  a  trifle  shorter  than  head.  Caudal  deeply  forked,  8^  in 
length.  Pectorals  with  the  upper  rays  filamentous,  extending  beyond  base 
of  ventrals,  slightly  longer  than  head.  Ventralf*  slightly  overpassing  the 
vent,  barely  or  not  reaching  front  of  anal. 

Scales  moderate,  thin,  loosely  imbricated,  36  to  38  in  lateral  line,  4^  or 
5  series  between  lateral  line  and  base  of  donsal  fin. 

Head  4  in  length  ;  depth  5;}.     D.  8;  A.  8. 

Color  as  in  aestivalis.  Translucent,  silvery  along  sides,  with  irregular, 
scattered,  black  spots  on  upper  half  of  head  and  body.  Median  rays  of 
each  caudal  lobe  blackish  at  base. 

Eight  specimens,  varying  from  1  to  2  inches  in  length,  were  collected  by 
Prof.  Cragin  in  Elm  and   Spring  Creeks,  near  Medicine  Lodge. 

Hybopsis  greiidns  Grd- — Seven  specimens,  the  longest  2  inches  long, 
from  the  Missouri  R.  at  Leavenworth,  Kan.,  collected  by  Cragin  and  Pos- 
ton.  This  species  is  made  very  conspicuous  by  the  coloration  of  the  caudal 
fin.  The  upper  lobe,  and  the  lower  rays  ot  the  lower  arc  white,  the  re- 
mainder of  the  lower  lobe  black.  The  head  is  heavier  than  in  any  of  the 
related  species,  and  the  mouth  is  much  more  broadly  rounded.  There  are 
no  black  spots  on  sides.  Nuptial  tubercles  are  extraordinarily  well  devel- 
oped, covering  top  and  sides  of  head,  branchiostegal  membranes,  and 
breast ;  longitudinal  series  are  present  on  sides  of  bod}'  anteriorly,  and  on 
the  anterior  rays  of  all  the  fins  except  caudal. 

ciioia  vigriiax  Grd. — Neosho  R.  at  Oswego,  collected   by  Dr.  Newlon. 

Zyg:onectes  notatns  Raf. — Neosho  R.  at  Oswego,  by  Dr.  Newlon. 

iiC2>omi!4  megraiotis  Raf. — Neosho  R.  at  Oswego,  by  Dr.  Newlon. 

Hadropterns  aspro  Cope  &  Jord. — Numerous  specimens  from  Snokomo 
Cr..  Wabaunsee  Co.  (Myers),  this  being  its  first  definite  record  from  Kansas. 

D.  Xn  or  XIII— 12  or  13;  A.  II,  90;  L.  1.  62  to  65. 

Percina  caprodes  Raf. — Specimens  from  Snokomo  Cr.  collected  by  Mr. 
Myers,  enable  us  to  add  this  species  to  the  Kansas  list.  The  nape  is  closely 
scaled  as  in  typical  caprodes. 

Etbeostoma  coeralenm  lepidum  Grd.  (^Etlieostoma  variatuin  Gilbert, 
Bull.  3,  p.  99,  and  Cragin,  p.  111). — Not  to  be  distinguished  from  typical 
coeruleum  except  by  the  naked  opercles.  Specimens  are  at  hand  taken  by 
Messrs.  Cragin  and  Myers  in  ShungaMunga  Cr.,  and  in  a  spring  near  Maple 
Hill,  Wabaunsee  Co.,  Kans.  Specimens  previously  reported  upon  as  coeru- 
leum  from  Eliis  and  Garden  City,  Kans.,  show  also  naked  opercles  and 
should  be  referred  to  this  subspecies.  Their  condition  not  being  perfect, 
I  originally  supposed  that  the  scales  had  been  lost  from  the  opercles.  Kan- 
sas specimens  have  D.  X,  12  to  14;  A.  II,  6;  L.  1.  47  to  51.  As  lepidum 
is  the  southwestern  representative  of  the  eastern  coeruleum,  it  is  interesting 
to  note  its  occurrence  in  Kansas. 

Evermann  and  Fordice  (Proc.  Acad.  Nat.  Sci.  Phila.,  1885,  412,  and 
Bull.  Washb.  Lab.  ^.  H.,  Vol.  1,  p.  186)  state  that  coeruleum  is  abundant 
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in  Timber  Creek,  Winfield,  Kans.  Nothing  is  said  by  them  concerning 
the  squaniation  of  the  head. 

Bolcosoma  olmstedi  niacnlatam  Agassiz. — (^Boleosonia  nigrum  Cragin, 
Bull.  Wash.  Lab.  N.  II.,  110.) 

This  species  was  included  in  the  Preliminary  List  of  Kansns  Fishes  (1. 
c.)  on  the  authority  of  Prof.  Cope,  who  had  it  from  near  Ft.  Kiley.  Spec- 
imens have  now  been  colTected  by  l^rof.  Cragin  in  Slmnganunga  Creek,  by 
Adams  and  McCampbell  in  Blacksmith  Creek,  Shawnee  Co.,  and  by  Mr. 
Aaron  Myers  in  Snokomo  Creek,  Wabaunsee  Co. 

Tliis  species  appears  to  vary  greatly  within  the  Kansas  part  of  its  range. 
Specimens  from  Slmnganunga  and  Blacksmith  Creeks,  liave  the  opercles 
regularly  scaled,  the  cheeks,  nape  and  breast  naked,  and  the  lateral  line 
complete.  These  could  not  be  distinguished  from  typical  Ohio  and  Indiana 
specimens  of  maculatum.  Those  I'rom  Snokomo  Creek  have  the  lateral 
line  very  irregular,  usually  making  more  or  less  extensive  skips  in  its 
course,  and  rarely  continued  to  base  of  caudal.  In  this  respect  they  re- 
semble specimens  {Boleosoma  olmstedi  ozarca)ium  J oi'dun,  Cat.  Fish.  N.  A. 
1885,  78)  collected  by  Mr.  Meek  and  the  writer  in  the  Ozark  region  in 
Missouri.  They  are  distingnised  in  addition  by  the  nakedness  of  the  oper- 
cle,  one  specimen  only  showing  it  partially  covered. 

In  all  Kansas  specimens  examined,  the  fin-formula  is  D.  IX  (X)-13; 
A.  L  9  or  10;  Lat.  I.  43  to  51. 

l<ota  lota  maculosa  Le  S. — Missouri  River  at  Leavenworth  (Cragin, 
Lange,  and  Johnston). 

B— NEW  LOCALITIES   FOR  SPECIES  PREVIOUSLY  REPORTED. 

Aminrus  mclas,  Raf. — Elk  Creek,  Barber  Co.  (Cragin);  Neosho  R  j 
Labette  Co.  (Newlon);  Blacksmith  Cieek,  Shawnee  Co.  (Atlams  and  Mc- 
Campbell). 

ictalurns  pnnctatns,  Raf. — Neosho  R.  at  Oswego  (Newlon);  Black- 
smith and  Mission  Creeks,  Shawnee  Co.  (Adams  and  McCampbell);  Ne- 
oiiho  II.  at  Emporia  (Craiiin  and  Kelly). 

Catostomtis  teres,  Mitch. — Blacksmith  Creek  (Adams  and  McCampbell). 

Canipostoma  anoinaliim,  Raf. — Elm  and  Elk  Creeks,  Barber  county 
(Cragin);  Blacksmith  Cr.,  Shawnee  county  (Adams  and  McCampbell); 
Neosho  R.  at  Emporia  (Cragin  and  Kelly). 

Hybog^nathus  nnclialis,  Agassiz. — Elk  Cr.  and  a  branch  of  the  Medicine 
R.,  eight  miles  below  Medicine  Ijodge  (Cragin). 

Pimcphales  promclas,  Raf.  —  Elm  and  Elk  Creeks  and  branch  of  the 
Medicine  R.  (Cragin);  Blacksmith  Cr.  (Adams  and  McCanjpbell). 

Notropls  topeka,  Gilbert. — Elk  Cr.  and  branch  of  Medicine  R.  (Cragin); 
Blacksmith  Cr.  (Adams  and  McCampbell). 

Notropis  lutrensls,  Girard. — Neosho  R.  (Newlon);  Spring,  Elm  and 
Eik  Creeks  and  branch  of  Medicine  R.  (Cragin);  Blacksmith  Cr.  (Adams 
and  McCampbell). 

Notropis  aneg-alops,  Girard. — Blacksmith  Cr.  (Adams  and  McCampbell). 

Plieuacobiiis  inirabiiis,  Grd. — A  branch  of  the  Medicine  R.  (Cragin); 
Neosho  R.  at  Emporia  (Cragin  and  Kelly). 

Hybopsis  big-uttatus,  Kirt. — Mission  and  Blacksmith  Creeks  (Adams 
and  McCampbell). 
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ScmotllnN    ntroinnciilntiiH,    Mitch. — Mist^ion    and    BlnclcKtnith    Creeks 

(Adams  and  McCauipbell ). 

FuiKiiiiuM  xpbriiiiiM,  J.  &  G. — Sprin}r,  I'ilm  and  Elk  Creeks  and  u  brunch 
of  ilic  Medtc'ino  l\.  (Cragin). 

Pomox.YM  nniiiilnris,  Rnf. — Brand)  of  the  Medicine  (Cragin). 

L.ei>oiuiN  cyniielluH,  Raf. — Ncoslio  U.  (Newlon);  Kik  Cr.  (Cra^in); 
and   lilaeks'.niih  Cr.  (Adams   and  McCainpbell). 

licpomis  iitiniiiiH  Ord. — Neosho  11.  (Newh)n);  Elk  Cr.  and  a  branch  of 
the  jMedicino  (Cragin);  lilack.sniith  Cr.  (Adauis  ajid  MeCampbell);  Neoaho 
R.  at  Emporia  (Cragin  and  Kell}). 

Mlcroptcrns  Nainioidcs,  Lac. — Neosho  at   Emporia  (Cragin  &  Kelly). 

Hymenoptera  Collected  in  Barber  County,  in  Late  July  and 
Early  August,  1886. 
By  F.  W.  CiiAGiN,  Sc.  B. 
For  the  determination  of  the  species  herein   named,  1  am  indebted  to 
Mr.  E.  T.  Cresson  of  Philadelphia. 

The   brevity  of  the  list  is  mainly  due  to  the  small  number  of  excursions 

made  in  which  it  was  possible  to  give  attention  to  this  line  of  collecting. 

To  the  list,  however,  properly  belong  several  other  species  which  require 

further  study,  and  which   will,   therefore,   have  to  be  relegated  to  a  later 

contribution. 

All  here  given  occur  r.Lo  in  Texas,  (fide  Cresson),  suve  Anfhophora 
occidentalism  Crtvss.  (Fd.) 


Rhog^as  alr<«*ornis  Cress. 

Spliseroplitlialnia  occidciitalis 

S.  4-g:uttata  Say.  [Linu. 

S.  anrcola  Cress. 

N.  simillinia  Sm. 

S.  feiiestrata  S.  &  F. 

Mutilla  liexag^ona  Say. 

Pbotopsis  tapajos  Blake. 

1*.  nnicolor  Cress, 

Myzine  sexciiicta  Fab.  (B.  <fc  C.) 

Elis  pltiinipes  Dr. 

Tiphia  inornata  Say. 

Pcpsis  formosa  Say.  (B.  C.  k  II.) 

Priocncmis  i'nivicornis  Cress. 

Ponipilns  a^thiops  Cress. 

P.  atrox  Dahlb. 

P.  tropicus  Linu.  (Fy.) 

Spliex  pcunsylvanica  Linn. 

S.  icliiicumonca  Linn. 

Harpactoptis  rnliventris  Cress. 

Prionoiiyx  atrata  S.  Fay  (B.  k  II.) 

€Iilorion  coerulenm  Dr.  (B.  Fd.) 

Cbalybiou  ccernlciiin  Linn. 


31  ej^astizns  brevipeniiis  Walsh. 

Pollster  variatns  Cress.  (B.  C.) 

P.  rubig:iiiosa  St.  Fay  (L.) 

P.  texaiia  Cress. 

Odynerns  <lorsalis  Fabr. 

O.  erect  us  Cress. 

O.  bidalgro  Sauss, 
j  O.  aunulatus  Say  (6.  C.) 
I  O.  arvensis  Sauss. 
:  Pteroebilus    5-fasciatus  Say  (Fd.) 

Ennicnes  Belfragei  Cress.  (C.) 
I  Bonibus  pennsylvanicus  DeGeer(B.C) 

B.  scutellaris  Cress.  (B.  Fy.  Fd.) 
I  Apatbns  elatus  Fabr. 
i  Antbopbora  occltlentalis  Cress.(Fd. 
I  A.  Smitbii  Cress. 

Synbalonia  albata  Cress.  (B.  Fd.) 
I  Melisso<Ies  atripes  Cress.  (Fd.) 
;  M.  nieuyacba  Cress.  (B.  Fd.) 
I  Centris  lanosa  Cress.  (C.) 

Melecta  interrupta  Cress. 
I  Xomia  Xortoui  Cress.  (Fd.) 
I  Agrapostcinou  tricolor  S.  Fay. 


Pelopoeus  cementarius  Dr.  (B.II.)  j  Augocblora  lucidnla  Sm.  (B.  Fd.) 
▲muiopbila  intercepta  Sm.  !  Calliopsis  letbiops  Cress. 
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Miscellaneous  Notes. 

Prof.  Snow  adds  to  the  Kansas  fauna  the  Mississippi  Suapper  (3Iac. 
lacertina),  in  the  following:  note  upon  thelarprest  turtle  known  to  have  been 
captured  in  the  State:  ''Captured  by  Win.  Butler,  May,  1885,  two  miles 
above  Erie,  in  the  Neosho  Kiver.  Wt.  59  lbs.  Length  |f 7 i^  in.  Length  of 
carapace  20  in.,  breadth  of  same  16  in.;  circumf.  of  head  18  io., — of  base 
of  neck  17i  in., — of  narrowest  part  of  neck  15  in." 

By  his  mention  of  its  size  we  were  reminded  of  the  skull  in  Washburn 
cabinet,  presented  by  Dr.  Newlon,  of  a  34  lbs.  turtle  taken  from  the  Neosho 
at  Oswego,  a  year  since.  Seeing  it  to  be  a  chelydroid,  it  was  placed  in  the 
cabinet,  to  be  examined  later.  With  this  interesting  hint  of  Prof.  Snow,  as 
•'motive  power,'^  the  director  of  the  Survey  has  now  studied  the  specimen, 
which  is  Macrochelys  lacertina^  beyond  a  doubt. 

The  so-called  "Wild  hog"  is  well  known  to  cattlemen  and  others  who 
cross  the  bush -grown  swamps  at  the  junctures  of  certain  streams  in  the 
eastern  part  of  Indian  Territory.  These  animals — like  those  in  Arkansas 
and  other  southern  states — are  supposed  to  be  the  descendants  of  escaped 
Spanish  stock.  Dr.  Newlon  reports  the  killing  of  a  large  "wild  hog" — a 
straggler  from  the  Indian  Territory — about  a  year  since  in  Labette  County, 
Kansas,  some  two  miles  south  of  Oswego. 

The  large  stout  Hair-worm  of  the  plains,  Gordius^  rohiisfns,  Leidy, 
was  first  known  from  specimens  collected  near  Ft.  Riley  many  years  since 
by  Dr.  Hammond.  A  second  and  smaller  species,  G.  vai-ius,  occurring  in 
Lake  Inman,  McPherson  county,  has  been  identified  for  the  Survey  by 
Dr.  Leidy.  The  egg-strings  of  this  species  were  also  found  among  weeds  in 
the  shallow  water  of  the  lake  margin.  At  a  casual  glance,  one  might  easi- 
ly mistake  them  for  snarls  of  the  fine  white  rootlets  of  some  aquatic  plant. 

Both  of  these  worms  seem  to  be  common  in  Shawnee  and  Barber  count- 
ies, though  the  material  has  not  yet  been  studied.  Both  are  probably  com- 
mon in  all  parts  of  Kansas. 

A  fresh-water  worm  of  the  genus  Nm's,  and  which, — if  not,  indeed,  ref- 
erable to  one  of  those  species, — is  at  least  a  member  of  that  section  of  the 
genus  which  includes  iV.  coeca  and  JV.  digitata,  occurs  abundantly  in  the 
muddy  waters  of  the  Shunganunga. 

Far  more  abundant  in  the  same  waters  are  Paramoeciumanrelimu^  Sten- 
Ujr  [f)  coernleas,  UveUa,  and  other  Infusoria,  a  preliminary  list  of  which  we 
hope  to  present  in  our  next  report. 

A  specimen  of  Hydra  was  discovered  by  Mr.  1?  B.  Jennings,  Signal 
Service  Officer  at  Washburn  College,  in  water  taken  by  himself  and  the 
director  of  the  Survey  from  pools  in  the  Shunganungu  Creek  bottom, 
Shawnee  county,  about  Nov.  1.  Tlie  species  was  afterwards  determined  by 
the  director,  and  could  be  referred  to  no  other  than  H.  viridis,  from 
which  it  differs  in  no  appreciable  respect,  unless  slightly  in  shade  of  color. 

It  was  supposed  that  Hydra  must  be  rather  rare  in  Kansas,  as  it  had 
not  been  met  with,  so  far  as  could  be  learned;  but  it  must  be,  at  least 
locally, common, as  several  specimens  were  later  Ibund  in  the  same  jar  of  water. 


null.  Washburn  Coll.  L.  N.  11.  Vol.  f. 
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Note. 

By  the  Editor. 

A  change  in  the  style  of  the  Bulletin  being  at  this  time  unavoid- 
able, we  deem  it  best  to  make  Volume  1  a  little  shorter  than  was  our 
intention,  and  to  begin,  with  Number  8,  a  new  volume. 

The  numbers  will  be  counted  as  a  single  continuous  series,  but  the 
paging  will  begin  anew  with  each  volume.  References  may  thus  be 
conveniently  made  either  to  the  Number  of  the  Bulletin  or  to  the 
Volume  and  page. 

The  title-page,  table  of  contents,  and  index  of  Volume  1  will  be 
issued  with  Number  9. 

As  it  has  become  imperative  that  the  Bulletin  be,  in  part,  self- 
supporting,  the  following  prices,  which  include  postage  and  supersede 
•any  that  may  have  been  previously  given,  will  henceforth  be  asked  for 
the  several  numbers  to  date :  No.  1,  10c. ;  No.  2,  30c. ;  No.  3,  10c. ;  No . 
4,  10c. ;  No.  5,  20c.:  No.  6,  10c. ;  No.  7,  15c.;  No.  8, 15c.  _ 


Preliminary  Notes  on  a  Study  of  Atrypa  Reticularis,  Linn. 

By  W.  R.  Lighton. 

Atrypa  reticularis,  Linn.,  1767. 

[For  full  synonymy,  see  vols.  2  and  4,  Palaeontology  of  New  York.] 

There  are  few  species  known  to  palaeontologists  which  have  such  a 
wide  geographical  and  geological  distribution,  and  which  are  repre- 
sented by  such  large  numbers  of  individuals  in  the  various  positions 
as  the  little  Brachiopod,  Atrypa  reticularis,  Linn.,  and  some  time 
since  I  began  making  collections  from  as  many  localities  as  possible, 
having  in  view  a  study  of  the  species  with  particular  reference  to  its 
variability  and  development  through  the  ages,  periods  and  epochs, 
from  the  time  or  its  geological  birth  to  its  decline  and  death,  thinking 
that  because  of  its  wide  distribution  some  light  might  be  thrown  upon 
several  questions  which  are  of  much  interest  to  palaeontologists  and 
biologists ;  and  now,  although  the  study  has  not  been  carried  so  far  as 
to  permit  me  to  giveyou  the  results  in  entirety,  I  shall  ask  to  be  allowed 
to  outline  the  subject  in  a  general  way,  indicating  some  of  the  main 
points  of  inquiry. 

The  principal  questions  which  have  arisen  in  my  mind  as  most 
worthy  of  attention  are  as  follows: 

First :  What  points  of  structure  are  most  variable  in  character,  con- 
sidering the  species  in  its  entirety,  in  all  of  its  geological  and  geo- 
graphical positions. 

Second:  Do  the  features  of  structure  which  are  variable  in  one 
position  exhibit  the  same  tendency  to  vary  in  all  of  its  other  positions, 
or  do  certain  features  present  variations  in  one  position,  and  certain 
other  features  in  other  positions.  If  so,  what  is  the  historic  succession 
of  these  variations? 

(Of  course  it  is  not  intimated  in  this  query  that  the  points  of 
structure  would  vary  in  the  same  direction,  but  the  question  is  pro- 
posed whether  the  features  which  show  a  tendency  to  vary  in  the 
Niagara  Period,  for  instance,  will  show  the  same  general  tendency 
toward  variability  in  all  of  the  periods  in  which  it  occurs.) 

Third :  How  great  a  degree  of  variation  from  the  type  form  of  any 
position  can  be  observed  in  the  individuals  of  that  position. 

Fourth:  Is  the  tendency  toward  variation  greater,  in  any  degree, 
in  the  earlier  strata  in  which  the  species  occurs  than  in  the  later  or 
vice  versa?  If  so,  at  what  time  in  its  history  does  the  species  reach  its 
maximum  degree  of  variability? 

Fifth :  Is  there  a  correlation  between  such  tendency  to  vary  and 
the  physical  conditions  surrounding  it,  as  indicated  by  the  nature  of 
the  strata,  arenaceous,  argillaceous  or  calcareous? 

Sixth:  When  several  strata  of  various  ages  can  be  studied  within 
a  limited  range  of  territory,  how  great  a  degree  of  variation  can  be 
observed? 

Seventh:  What  is  the  structural  and  historic  relationship  between 
this  and  other  species  of  the  genus? 

Atrypa  reticularis  made  its  appearance  in  the  Clinton  Epoch  of 
the  Niagara  Period,  and  continued  through  the  balance  of  the  Silurian 
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and  probably  to  the  very  close  of  the  Devonian.  In  geographical  dis- 
tribution there  is  an  equally  wide  range,  the  species  occurring  over  a 
large  area  in  the  United  States,  and  in  many  places  in  Europe  and 
Asia. 

Descriptions  have  appeared  in  many  languages  and  under  many 
generic  and  specific  names;  Linnaeus,  its  author,  having  published  the 
species  in  1767  under  the  name  Anomia  reticularis.  In  1820  it  was 
published  by  Schlotheim  as  Terebratula  priscus;  in  1821  as  Anomites 
reticularis  by  Wahlenberg;  and  as  Terebratula  affinis  by  Sowerby  in 
1823.  In  1827  Dalman  published  the  genus  Atrypa,  and  this  species 
was  placed  in  it,  the  genus  being  referred  by  Woodward  to  the  Spirif er 
family,  because  of  the  character  of  the  arm-supports. 

Ever  since  that  date  there  is  considerable  confusion  in  the  nomen- 
clature, the  genera  Atrypa  and  Terebratula  alternating  in  favor, 
until  finally,  as  familiarity  with  the  distribution  and  variable  character 
of  the  species  increased,  the  specific  identity  of  the  varietal  forms  came 
to  be  recognized.  Professor  Hall,  in  Volume  2  of  Palaeontology  of 
New  York,  gave  a  full  synonymy  and  referred  many  of  the  varieties  to 
a  single  species.  A  further  synonymy  was  published  by  him  in  Volume 
4  of  the  Palaeontology  of  New  York. 

One  constant  feature  of  these  descriptions  is  the  statement  of  the 
extreme  variability  of  the  species.  Professor  Hall  stating,  (Pal.  N.  Y., 
Vol.  2,  p.  72)  that  "it  is  impossible  to  give  a  definite  description  of  this 
protean  species"  and  this  instability  of  form  is  to  be  clearly  seen  from 
the  many  supposed  generic  and  specific  relations  which  have  led  to  the 
diversity  and  confusion  in  nomenclature.  It  seems  to  me  a  fact  of 
peculiar  significance  that  upon  its  first  appearance  in  the  Clinton  group 
there  is  a  greater  degree  of  individual  variation,  or  a  greater  variation 
betw^een  specimens  in  the  same  position,  than  in  any  of  the  subsequent 
groups  in  which  it  occurs.  So  great  is  this  variability  that  it  is  scarcely 
possible,  when  examining  the  extremes  of  form,  to  avoid  referring 
them  to  distinct  species,  unless  acquainted  with  the  intermediate  forms, 
in  which  latter  case  it  is  impossible  to  draw  a  line  of  demarcation. 

As  the  species  grows  old,  geologically  speaking,  individual  form 
becomes  more  constant  in  the  specimens  from  any  one  position,  but 
there  is  always  a  considerable  difference  in  form  between  the  individuals 
of  one  position  and  those  of  a  later  or  earlier  geological  horizon. 

In  the  earlier  variety  the  distinguishing  characters  are  subcircular 
outline,  rather  small  size,  somewhat  prominent  and  closely  incurved 
beaks,  and  a  rugose  surface — the  concentric  striae,  in  crossing  the  plica- 
tions, being  raised  into  free  lamellae,  or  leaves,  sometimes  even  produced 
into  short,  blunt  spines  in  well  preserved  specimens,  and  the  plications 
are  coarse  and  divide,  or  bifurcate,  but  once  or  twice  in  their  length, 
the  bifurcation  being  usuallj^  near  the  base  of  the  shell. 

At  a  later  period  the  shell  increases  in  size,  the  plications  are,  as  a 
rule,  finer,  the  bifurcations  are  more  frequent,  while  the  lamellae  and 
spines  at  the  concentric  striae  are  more  and  more  rare  as  we  progress 
into  later  and  later  periods, 

I  have  some  specimens  from  the  Niagara  at  Waldron,  Indiana,  the 
average  diameter  of  which  is  |  of  an  inch;  the  hinge  line  narrow  and 
the  beaks  closely  folded  together ;  plications  24  to  30  or  more  in  num- 
ber with  a  single  bifurcation,  in  almost  all  cases,  at  about  one-third 
the  height  of  the  shell;  surface  extremely  rugose — more  decidedly  so 
than  in  any  other  specimens  which  I  have  examined .    Other  specimens 


from  the  Hamilton(?)  group  of  Independence,  Iowa,  exhibit  characters 
which  would  certainly  warrant  the  application  of  a  distinct  specific 
name  if  the  transition  between  these  two  extremes  could  not  be  traced 
through  the  intervening  strata. 

Some  of  my  Independence  specimens  measure  2|  to  3  inches  in  di- 
ameter ;  the  hinge  line  is  extended  so  as  to  exceed  the  greatest  width  of 
the  shell,  the  extremities  being  rarely  compressed  into  wings,  which, 
however,  do  not  constitute  portions  of  a  free  margin. 

The  shell  narrows  from  this  extension  of  the  hinge  line  to  the  center 
of  the  basal  margin,  so  that  instead  of  the  circular  outline  peculiar  to 
the  Niagara  and  earlier  varieties,  the  shell  has  a  strongly  marked  trian- 
gular outline.  The  beaks  are  very  small,  and  are  not  so  closely  in- 
curved, and  the  shell  is  not  so  strongly  truncated  towards  the  beaks  as 
in  the  earlier  forms. 

The  great  rotundity  of  form  peculiar  to  earlier  varieties  is  only 
observed  here  in  the  largest  and  oldest  specimens,  and  the  radiating 
striae  are  infinitely  finer  and  bifurcate  frequently  and  irregularly  in 
their  length,  while  the  concentric  strise  are  few  and  weak,  so  that  the 
rugose  character  of  surface  is  almost  entirely  lost. 

Specimens  which  have  been  sent  me  as  typical  of  the  Chemung 
Period  of  New  York  are  similar  to  the  Independence  specimens  in  sur- 
face markings — size  and  manner  of  bifurcation  of  plications,  etc. — but 
are  considerably  smaller,  and  although  the  hinge  line  is  sometimes  ex- 
tended to  almost  or  quite  the  full  wiith  of  the  shell,  there  is  not  the 
strongly  marked  triangular  outline  of  the  western  specimens.  The  In- 
dependence form  bears  a  much  closer  resemblance  to  the  Chemung 
specimens  of  New  York  than  to  any  others  with  which  I  have  been  able 
to  compare  it. 

I  have  several  hundred  specimens  from  another  interesting  locality, 
the  "Clay  Banks"  and  Rockford,  Iowa,  none  of  which  attain  to  the  size 
of  the  Independence  specimens,  but  the  surface  characters  are  quite 
similar.  The  concentric  strise  are  generally  weak,  but  very  numerous, 
and  in  some  individuals,  especially  near  the  margins,  are  equal  in  num- 
bers to  the  plications. 

Frequently  free  margins  are  observed,  and  even  at  higher  portions 
of  the  shell  free  lamellae  occur,  but  they  are  fragile,  and  I  have  never 
seen  them  produced  into  spines,  The  hinge-line  is  little  extended,  and 
the  shell  in  its  entirety  is  more  closely  approximate  to  the  Middle  D  ev- 
onian  forms  of  Kentucky  and  Indiana,  than  to  the  Chemung.  In  this 
locality  there  is  considerable  variation  of  form. 

A  hundred  or  more  specimens  from  the  Middle  Devonian  of  Wat- 
son Station,  Indiana,  present  a  curious  arrangement  of  plications. 

The  shell  here  is,  as  a  rule,  somewhat  higher  than  wide,  and  un- 
usually rotund  in  the  larger  examples.  The  concentric  striae  are  nu- 
merous and  the  plications  bifurcate  frequently  at  the  first  of  these,  very 
near  the  beaks,  and  further  bifurcate  at  each  second,  third  or  fourth  of 
the  striae  below.  In  other  examples  the  plications  will  not  divide,  or 
will  divide  but  little,  until  the  middle  of  the  shell  is  reached,  and  then 
bifurcation  will  take  place  in  all  of  the  plications  from  the  same  one  of 
the  striae.  Sometimes  plications  originate,  at  various  points  between 
the  beaks  and  base,  without  regular  bifurcation,  but  by  simple  inser- 
tion, and  this  takes  place  without  regard  to  the  position  of  the  striae, 
although  regular  bifurcation  usually  occurs  at  these  laminae. 

Not  infrequently,  one  of  the  plications  will  divide  into  three. 
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In  examples  where  this  peculiarity  occurs  at  all  it  will  be  seen  at 
numerous  places  on  the  same  shell. 

I  have  a  hundred  specimens  from  a  single  locality  in  the  Devonian 
of  Prussia  which  are  very  small,  ^  or  J  an  inch  in  diameter,  much  com- 
pressed and  circular  in  outline,  with  hinge  line  narrow'  These  features 
are  constant,  but  there  is  a  great  degree  of  variation  in  the  number, 
size  and  arrangement  of  the  plications  and  concentric  laminae ;  the  lat- 
ter sometimes  being  numerous  and  a^ain  wanting  altogether.  These 
specimen^;  possess  a  greater  degree  oi  variation  m  surface  markings 
than  I  have  observed  in  any  single  Devonian  horizon  in  anv  other  part 
of  the  world. 

Concerning  the  relationship  existing  between  the  A.reticularis 
and  other  forms  which  some  palaeontologists  now  regard  as  distinct 
species  of  this  genus,  I  can  now  only  speak  from  the  results  of  my  own 
investigation  upon  the  Atrypa  hystrix. 

A  careful  study  of  many  hundred  specimens  from  various  posi- 
tions, with  dissections,  etc.,  and  examination  of  internal  structure,  con- 
vinces me  that  it  is  impossible  to  give  this  form  more  than  a  varietal  dis- 
tinction from  the  recticularis.  As  we  take  up  the  form  in  its  higher  geo- 
logical positions  and  trace  it  backward  toward  its  birth,  this  becom  es 
more  and  more  evident,  and  in  the  Upper  Devonian,  whenever  they 
occur  together,  the  points  of  difference  between  the  two  forms  seem  to 
me  to  be  of  less  specific  importance  than  the  points  of  difference  existing 
between  the  recognized  Niagara  and  Upper  Devonian  forms  of  the 
reticularis. 

My  collections  include  other  forms  which  I  believe  to  be  simply 
varietal,  yet  I  cannot  give  conclusions  based  upon  my  own  work,  as  I 
have  not  yet  completed  my  study  of  them.  Neither  can  I  go  into  fur- 
thei^  details  in  this  necessarily  brief  paper,  but  I  have  designed  only  to 
outline  the  course  in  which  the  inquiry  is  being  directed. 

I  think  the  study  will  result  in  proving  that,  although  the  species 
presents  a  very  great  degree  of  variability  in  many  single  geograph- 
ical positions,  and  though  it  may  present  wide  range  of  form  in 
the  several  geographical  positions  of  a  single  geological  horizon, 
these  variations  are  yet  subordinate  in  range  and  varietal  or 
specific  importance  to  the  change  and  progression  which  occurs  in  pass- 
ing from  one  geological  position  to  the  next  succeeding.  The  final  re- 
sults of  the  work  I  will  be  able  to  give  soon. 

In  closing,  I  wish  to  say  that  I  am  especially  indebted  to  the  gen- 
tlemen named  below,  who  have  aided  me  very  materially  in  furnishing 
specimens  and  copies  of  descriptions  which  would  have  been  otherwise 
inaccessible : 

Professor  G.  Brown  Goode,  of  the  Smithsonian  Institution,  Professor 
H.  S.  Williams  and  Mr.  Charles  S.  Prosser,  of  Cornell  University ;  Pro- 
]fessor  James  Hall ;  Professor  A.  H.  Conrad,  of  Shenandoah,  Iowa ;  Pro- 
fessor G.  K-  Greene,  of  New  Albany,  Indiana,  and  Mr.  F.  A.  Sampson,  of 
Sedalia.  Mo. 
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A  New  Species  of  Unio  from  Indian  Territory. 
By  F.  W.  Ckagin,  Sc.B. 

UNIO  QUINTARDII,  sp.  nov. 

(Plate  8.) 

Shell  asymphynote,  plicate,  subquadrangular  and  somewhat  oblique, 
rather  compressed,  highly  inequilateral ;  margins  of  valves  sinuous  pos- 
teriorly and   ventro-posteriorly ;  jolications  large,  occupying  the  posterior 
two-thirds  of  the  valves  and  arranged  in  a  remarkably  distinct  system 
of  parallel  superimposed  "V's,  whose  apices  are  directed  dorsally  toward 
a  point  posterior  to  the  apices  of  the  beaks ;  the  posterior  and  longer  arm 
of  each  of  the  V-shaped  ridges  (which  are  five  on  each  valve  in  the  type 
specimen)  making  with  the   anterior   arm,  nearly   a  right  angle,   and 
more  or  less  directly  continuous  with  one  of  the  larger  of  a  seriesof 
short,  unequally  developed,  radial  folds  on  the  posterior  margin ;  valves 
very  thick  anteriorly,    becoming  rather   thin  in  the  posterior  fourth ; 
beaks  raised,  transversely  undulate,  apiculate,  the  apices  curved  down- 
ward and  slightly  forward,  (decorticate  in  the  type) ;  cardinal  teeth  large 
and  thick,  single  in  the  right  and  double  in  the  left  valve,  pyramidal, 
grooved;  lateral  teeth  lamellate,  thickened,  especially  at  base,  their  edges 
rounded ;  anterior  adductor  cicatrices  deeply  impressed,  the  posterior 
half  or  two-thirds  raised  and  roughened  with  granular  pits  and  serra- 
tions for  the  more  solid  attachment  of  the  muscle ;    posterior  adductor 
cicatrices    larger  than   the    anterior,    slightly    impressed    anteriorly; 
posterior    retractor  pedis    cicatrices    similar    (save    in    their    much 
smaller  size)  to  the  posterior  adductor,  with  which  they  are  confluent; 
protractor  pedis  cicatrices  deeply  excavated,  granulate-erose,  narrowly 
but  completely  separated  from  the  anterior  adductors ;  dorsal  cicatrices 
small   and  pit-like,  situated  along  base  of  the  posterior  aspect  of  the 
cardinal  teeth;  pallial  cicatrices  deeply  impressed,  and  with  a  crenately 
moulded  border  anteriorly;    cavities  of  the  valves  and  of  the  beaks 
shallow;  nacre  white  on  the  anterior  and  thicker  parts,  dark  purple- 
blue  and  silvery  iridescent  posteriorly;    epidermis  dark   brown   with 
darker  (often  nearly  black)  elevated  lines  of  growth ;    hinge  brownish 
black,  extending  posteriorly  to  or  scarcely  beyond  the  beginning  of  the 
posterior  third  of  the  valves,  one-seventh  or  one-eighth  of  its  length 
being  anterior  to  the  beaks. 

Length,  3  in.;  height,  2.19  in.;  transverse  diameter,  1.41. 
This  remarkable  Unio  comes  from  Salt  Creek,  a  tributary  of  the 
Deep  Fork  of  the  Canadian  River,  on  the  Sac  and  Fox  reservation, 
Indian  Territory,  where  it  was  collected  by  Mr.  J.  B.  Quintard,  for  whom  it 
is  named.  It  strongly  recalls  Unio  undulatus,  from  which,  however,  it  is 
readily  distinguished  by  the  pattern  of  the  undulations.  I  have  ex- 
amined many  of  the  numerous  phases  of  undulatus,  but  in  none  of 
them  have  I  seen  an  undulate  pattern  approaching  that  seen  in  the 
present  species. 

Should  the  query  arise,  whether  this  form  is  an  offshoot  of  U. 
undulatus,  produced  by  the  peculiar  character  of  the  water  of  Salt 
Creek,  it  should  be  borne  in  mind  that  Unio  undulatus  is  common  in 
thetsame  creek  and,  so  far  as  yet  observed,  shows  no  tendency,  in  any 
of_,its  phases,  toward  the  peculiar  characters  of  this  species. 


SEVENTl^  REPORT  ON  THE  PROGRESS  OF  TlfE  WASpURN 
COLLEGE  BIOLOGICAL  SURVEY  OF  KANSAS. 


[LETTER    OF   TRANSMITTAL.] 

Washburn  College,  Topeka,   Kas.,    ( 
October  21,  1887,         \ 

To  the  Board  of  Trustees  of  Washburn  College: 

Hereby  introduced,  to  be  issued  within  the  present  month,  and  at 
the^ame  time  submitted  for  your  approval,  is  the  Seventh  Report  of 
Progress  of  the  Washburn  College  Biological  Survey  of  Kansas;  in 
transmitting  which  I  am, — 

Very  respectfully  yours, 

F.  W.  Cragin, 

In  charge  of  the  Survey. 


The  Occidental  Ant  in  Kansas. 

By  J.  D.  McLaren. 


On  the  low  flat-topped  hills  bordering  the  rich  valleys  of  the  Ben- 
ton and  Niobrara  limestone  formations,  and  in  the  gravelly  ravines  of 
the  Pliocene  sandstone,  of  western  Kansas,  may  be  seen  many  bare  flat 
disks  of  earth  from  three  to  six  feet  in  diameter.  These  disks  are  free 
from  the  matted  buffalo-grass  and  feathery  leptochloa  which  covers  the 
surrounding  surface.  In  the  center  of  the  disk  is  a  heap  of  pebbles, 
lime  nodules,  sticks  and  lumps  of  dried  clay.  ^  Near  this  heap  are  several 
holes  leading  downward. 

Such  is  the  outward  appearance  of  the  nest  of  the  Occidental  Ant 
in  Kansas.  Running  back  and  forth  across  it,  may  be  seen  numbers  of 
these  animals,  which  have  received  the  name  of  Pogonomyrmex  occi- 
dentalism or  Western  Bearded  Ant.  They  are  chestnut  brown  and 
about  one-third  of  an  inch  long.  They  have  a  large  broad  head,  a  small 
chest  with  two  horn-like  points  projecting  backward,  and  a  small  abdo- 
men.    These  active  little  fellows  do  not  work  during  the  hottest  part  of 
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the  day,  nor  during  storms.  They  are  often  found  busily  at  work  late 
in  the  evening. 

These  insects  cut  down  all  the  plants  which  spring  upon  the  disk. 
They  carry  seeds  into  the  nest  from  the  vicinity.  They  bring  up  little 
pellets  of  clay  from  the  nest  underground  and  so  place  these  on  the  disk 
that  with  the  help  of  pebbles,  lime  nodules,  and  lumps  of  dirt  brought 
in  from  the  vicinity,  a  very  hard  and  compact  concrete  pavement  is  made, 
which  acts  as  a  roof  for  the  nest,  thoroughly  shedding  the  rain.  Some 
loose  earth  and  a  heap  of  sticks  and  pebbles  are  left  around  the  holes 
which  serve  as  doors  to  the  nest.  During  rain  storms  this  loose  earth  is 
easily  pulled  into  the  holes,  thus  closing  them  and  keeping  out  the  rain. 

Digging  into  the  nest  one  finds  a  series  of  galleries,  each  from  one 
to  three  inches  below  the  other.  In  these  galleries  are  some  small  piles 
of  grass  or  weed  seeds,  with  here  and  there  a  group  of  yellowish  white 
larvae.  Here  are  seen  some  lighter  colored  ants  which  are  probably 
young  ones,  recently  hatched  from  the  larvae.  Two  sizes  of  the  chest- 
nut brown  ants  are  seen — the  small  Minor  Worker,  and  the  larger 
Major  Worker.  The  latter  are  about  one  half  inch  long.  Occasionally 
the  Males  are  seen.  They  are  as  long  as  the  Major  Worker  but  slen- 
derer, and  have  large  transparent  wings.  A  diligent  search  failed  to 
reveal  any  Females  or  Queens,  although  they  must  exist. 

The  ants  were  confused  by  the  digging,  but  did  not  seem  very  vin- 
dictive until  a  few,  crawling  beneath  the  clothing,  became  compressed, 
and  then  they  caught  hold  of  the  flesh  with  their  powerful  mandibles 
and  bit  with  all  their  might,  stinging  at  the  same  time  just  below  the 
bite.  The  effect  of  the  poison  infused  into  this  wound  is  that  of  a  nar- 
cotic. It  thrills  with  a  dull  pain  through  the  adjacent  parts  and 
somewhat  paralyzes  them,  and  at  the  same  time  enfeebles  the  whole 
body.  The  wound  is  inflamed  and  becomes  swollen  and  blue.  Bicar- 
bonate of  soda,  in  external  application,  is  a  good  antidote. 

These  ants  appear  to  be  strict  vegetarians.  No  remains  of  insects 
were  found  in  or  upon  their  nests.  Three  species  of  ground  beetles 
were  seen  crossing  the  disks  undisturbed.  The  small  black  ants  build 
their  nests  on  the  disks  and  work  among  the  Occidental  ants  in  the 
greatest  apparent  harmony. 

Fifty  feet  from  the  Union  Pacific  railway  track,  near  Brookville, 
Kansas,  a  nest  was  found  covered  with  pieces  of  coal  carried  from  the 
roadbed.  The  galleries  were  filled  with  the  seeds  of  Lambs'  Quarter 
(Chenopodium  album,  L.),  with  an  occasional  seed  of  millet  {Setaria 
Germanica,  Beauv.);  Fsoralea  floribunda,  Nutt.;  Oxybaphus 
angusti/olia,  oats  {Avena  sativa,  L.)  and  wheat  (Triticum  milgare). 
It  was  twenty  rods  to  a  wheat  field,  and  fifteen  rods  to  an  oat  field. 
The  galleries  of  a  nest  near  Tescott,  Kansas,  were  stored  with  wheat 
from  a  field  ten  rods  distant.  Near  by  was  a  garden,  which  on  the 
previous  year,  had  contained  a  large  nest.  They  damaged  the  garden 
by  extending  the  disk, — not  otherwise.  They  were  finally  killed  or 
driven  off  with  drenchings  of  hot  soapsuds  on  wash  days. 

These  ants  trouble  the  farmer  very  little,  and  the  nests  are  destroyed 
by  plowing.  The  habit  of  gathering  and  storing  seeds  for  winter  use 
constitutes  them  the  agricultural  ant  of  Kansas. 

AN  ARTIFICIAL.  ANT  NEST. 

In  June,  1885,  a  nest  of  the  occidental  ant  was  dug  into,  and 
about  a  quart  of  earth,  ants  and  larvae  was  placed  in  a  large  tin  can 


This  was  carried  by  wagon  and  railroad  from  Lincoln,  Kansas,  to  Law- 
rence, Kansas.  Bread  and  sugar  were  put  into  the  can  for  food.  A 
large  space  at  the  top  of  the  can  was  loosely  filled  with  cotton  batting. 
This  lessened  the  danger  of  jolting  and  furnished  air  to  the  ants  which 
crawled  through  it. 

After  three  days'  imprisonment  the  ants  were  released  into  a  large 
tin  pan.  They  were  verv  active  and  a  few  were  noticed  which  lacked 
the  abdomen — merely  the  head  and  thorax  running  about  very  rapidly. 
Appai'ently  the  abdomen  had  been  eaten  off  by  the  other  ants.  An  ant 
house  or  formicary  was  made  for  them  by  tightly  packing  three  inches 
of  black  soil  into  a  glass  quart  fruit  jar.  The  smooth  glass  was 
cleansed  above  the  earth.  A  few  lumps  of  the  native  concrete  pave- 
ment from  the  old  nest  were  placed  on  top  of  the  earth,  and  then  the 
ants  and  larvae  were  put  in. 

The  ants  were  alj  first  in  great  commotion,  running  hither  and 
thither,  and  striving  to  climb  the  smooth  glass  walls.  Finally  they 
became  quiet  and  proceeded  to  wash  themselves.  That  is,  each  combed 
the  entire  surface  of  its  body  with  its  forelegs,  which  have  spines  so 
arranged  that  a  real  comb  is  formed.  All  parts  of  the  body  which 
could  be  reached  with  the  mouth  were  licked. 

The  dust  of  the  long  journey  washed  away  and  the  toilet  made, 
the  weary  travelers  gathered  in  a  cluster  in  the  middle  of  the  jar  and 
apparently  slept  for  about  three  hours  Then  two  or  three  began  to 
dig  in  several  places  next  the  glass.  Finally  one  situation  was  selected 
and  all  the  ants  went  to  work  to  make  a  new  home.  They  tunneled 
obliquely  downward  and  between  the  packed  earth  and  the  glass  walls, 
so  that  their  every  action  could  be  plainly  seen.  The  first  tunnel  was 
carried  below  all  the  earth  to  the  glass  and  around  the  bottom  of  the 
jar  before  any  cross  tunnels  and  galleries  were  made. 

In  digging,  the  ants  begin  at  the  lower  side  of  the  tunnel  and  cut 
away  the  earth  with  their  large  mandibles.  This  earth  is  scraped  back 
and  kneaded  into  pellets  by  the  feet  and  maxillae.  It  is  then  seized  by 
the  mandibles  and  carried  out  of  the  nest,  pellet  by  pellet.  The  excava- 
tion proceeds  from  the  lower  side  upwards.  When  the  tops  of  the 
galleries  are  dug  off,  the  ant  assumes  an  erect  posture,  standing  upon 
the  two  hinder  pairs  of  legs. 

The  larvae  were  carried  down  into  the  galleries  and  treated  with 
the  greatest  care.  The  ants  were  fed  with  pieces  of  green  apple  and 
sweet  potato,  sweetcake,  peanuts  and  sugar.  They  were  particularly 
fond  of  peanuts,  licking  the  oil  from  their  surface  with  great  zest.  The 
ants  drank  a  little  water  from  a  shell  placed  in  the  nest,  but  in  half  a 
day  the  shell  would  be  filled  with  earth  pellets  and  be  buried  from 
sight. 

The  ants  worked  mostly  in  the  daytime,  but  lamplight  made  them 
active.  On  chilly  days  they  did  not  work.  In  August  a  fresh  batch  of 
ants  was  received  and  placed  in  two  jars.  One  jar  contained  no  larvae 
and  but  five  ants.  The  five,  however,  set  bravely  to  work  and  dug  out 
their  nest.  The  earth  in  the  jar  with  the  larger  number  of  ants  was 
completely  honeycombed  by  its  industrious  denizens  and  its  surface 
raised  nearly  two  inches.  The  three  nests  showed  the  same  traits. 
The  habits  and  peculiarities  of  the  ants  were  found  to  be  strikingly 
similar  to  those  of  the  Agricultural  Ant  of  Texas. 
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KANSAS  FORMS  OF  OCCIDENTAL  ANT. 
Minor  Worker. 

Length,  6.5  to  8  mm.  Color,  chestnut  brown,  darker  on  abdomen, 
thorax  and  joints.        >* 

Head :  The  mandibles  are  black,  strong  and  slightly  curved.  They 
have  seven  powerful  teeth,  which  are  worn  off  in  some  specimens.  The 
mandibles  are  longitudinally  striated  and  thinly  covered  with  short, 
bristle-like  haiis.  The  head  is  quadrate;  about  2  mm.  long  and  wide; 
concave  behind  with  two  globular  prominences  like  cheeks;  thinly 
clothed  with  short  bristly  hairs ;  with  longitudinal  striae  which  curve 
above  and  around  the  small  black  eyes;  ocelli  wanting.  The  clypeus 
is  nearly  flat,  the  middle  of  the  anterior  margin  deeply  notched,  and 
from  the  semi-circular  notch  a  row  of  bristles  projects  over  the  closed 
mandibles.  The  anterior  margin  of  the  face  is  thick  and  black  and, 
except  the  notch,  slopes  slightly  backward.  The  frontal  area  is  tri- 
angular, downy  and  prominent.  The  antennae  are  12-jointed,  with  11 
joints  on  the  club-shaped  ball-and-socket  jointed  flagellum,  which  is 
covered  with  dense  golden  pubescence.  The  under  side  of  the  head  has 
a  deep  gular  fossa,  and  two  rounded  prominences  on  each  side  at  the 
base  of  the  mandibles.  These  prominences  are  thinly  covered  with  a 
tawny  beard  of  long  silky  hairs. 

Thorax :  The  pro-thorax  is  rounded  on  top,  about  f  width  of  head, 
and  has  two  prominences  on  each  side,  like  shoulders.  A  large  promi- 
nence below  points  backward.  The  thorax  narrows  from  before  back- 
ward, is  compressed  between  each  set  of  legs  and  is  laterally  striated. 
There  is  a  prominence  for  each  leg.  On  each  side  of  the  metathorax  is 
a  sharp  spine  about  f  mm.  long,  and  pointing  backwards.  The  petiole 
has  two  nodes :  the  first  sub-triangular  with  a  slight  prominence  be- 
neath ;  the  second  cylindrical,  constricted  near  its  juncture  with  the 
abdomen  and  has  a  strongly  marked  prominence  beneath.  The  legs 
are  of  a  lighter  brown  and  thickly  coyered,  like  the  thorax,  with  strong 
hairs  of  a  golden  yellow  color.     The  joints  are  nearly  black. 

Abdo7nen:  Five-jointed,  glossy  but  covered  with  hairs.  The 
second  and  third  joints  are  darker,  forming  a  nearly  black  band. 

Major  Worker. 
Length,  8.3  mm.  to  9  mm.      Beard  thicker  than  in  Minor  Worker 
and  all  the  hairs  stouter.     Head  2.3  mm.  each  way.     Otherwise  as  in 
Minor  Worker. 

Male. 
Winged.      Length  of  Major  Worker,    but    slenderer.       Lighter 
colored  than  the  Workers. 

Female. 
Not  seen. 

Habitat. 
West  Ottawa  Co.,  West  Saline  Co.,  Lincoln  Co.,  Norton  Co.,  Decatur 
Co.,  Sheridan  Co.,  Gove  Co.,  Trego  Co.,  Ellis  Co.,  Russel  Co.,  and  Ells- 
worth Co.,  Kansas.* 

♦It  is  probably  more  or  less  common  in  all  of  the  middle  and  western  counties  of 
Kansas.  I  think  1  have  »een  it  east  of  the  97th  meridan;  bat  I  cannot  say  in  what  coun- 
ty. It  certainly  is  not  geuerally  and  abundantly  distributed  east  of  that  meridian,  and 
my  impression  is  ihat  the  jrravel-heaping  propnnsity  of  this  species  is  not  so  well  illus- 
trated in  the  east«iily  outlying  colonics  as  in  those  looatdd  within  the  area  that  may  be 
more  strictly  considered  tw  its  pioper  habitat.— [F.  W.  C.J 
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Sixth  Contribution  to  a  Knowledge  of  the  Fres h- water.  Moll usca  of 

Kansas. 

(Being  the  Sixth  Report  of  Progress  of  the  Washburn  ^lege  Biological  Survey  of 
Kansas,  in  the  Department  of  Fresh-watpr  MoUusks.) 

By  R.  Ellsworth  Call. 

Several  additional  species  are  herein  added  to  the  Kansas  fauna,  the 
most  of  them  of  peculiar  interest.  There  are  given,  also,  certain 
synonymic  notes  which  may  be  of  some  interest. 

A  complete  report,  with  bibliographic  references  and  descriptive 
and  critical  notes,  is  in  course  of  preparation  and  will  be.  published  in 
the  near  future  in  the  form  of  a  final  paper.  There  are  desired,  how- 
ever, from  southern  and  southeastern  Kansas  m.ore  full  and  complete 
collections  than  have  yet  been  made.  Notwithstanding  the  facts 
brought  out  in  these  various  papers — facts  which  show  the  exceeding 
richness  of  the  shell-life  of  that  portion  of  Kansas — the  collections  that 
have  been  submitted  in  our  care  appear  in  no  case  to  show  the  full  beauty 
and  variety  of  the  molluscan  fauna  of  the  southern  streams.  From  this 
section  much  more  material  is  needed,  if  its  faunal  relations  are  to  be 
clearly  understood.  The  Neosho,  Fall,  Verdigris  and  Spring  rivers  all 
abound  with  shells,  and  painstaking  search  is  sure  to  discover  forms  yet 
unrecorded  from  these  streams.  It  is  hoped  that  the  present  fall  will 
witness  extensive  collections  in  that  part  of  the  State,  when  it  will  be 
possible  to  present  a  fairly  complete  exhibit  of  Kansas  shell-life. 

There  are  added  to  the  notes  on  distribution  of  the  various  forms 
in  Kansas  certain  other  notes  pertaining  to  shells  found  in  the  Indian 
Territory.  It  has  been  thought  best  to  incorporate  them  herein  because 
so  little  is  known  of  the  shells  of  the  Indian  Territory — few  collectors 
having  hitherto  visited  its  streams.  These  are  all  interesting  in  that 
they  serve  to  connect  the  Kansas  fauna  with  that  of  the  distant  South. 
There  is  no  doubt  but  that  complete  search  would  discover  very  many 
Texan  forms — in  ever  increasing  number  as  the  southern  limits  of  the 
Territory  are  reached. 

The  present  state  of  our  knowledge  of  Kansas  forms  is  indicated  in 
the  accompanying  synopsis. 

A.— SFEOIES  NOT  PKEVIOUSLY  REPORTED. 
UNIONIDyE, 

Unio  aberti,  Conrad.  Fall  river  (Mead,  Popenoe),  Verdigris  river 
(Popenoe,  Cragm),  Neosho  river  (Ferriss). 

This  form  has  been  hitherto  listed  as  Unio  popenoi,  Call,  and  was 
described  under  that  name  in  Bulletin  Washburn  College  Laboratory 
of  Natural  History,  p.  58,  Plate  II.  figures  1^.  Attention  has  been, 
elsewhere'^'  called  to  this  form,  and  to  the  circumstances  which  led  to  its 
description  as  a  new  species.  Since  that  publication  may  possibly  not 
fall  into  the  hands  of  many,  who  may  read  these  contributions,  the  main 

*Vide  American  Naturalist.  SepteTuber,  1887,  pp.  857-860,  Vol.  XXI. 
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points  are  recapitulated  as  follow*: — Mr.  T.  A.  Conrad  ma^e  a  prelimi- 
nary description  of  U.  aberti  in  1850,  in  the  Proceedings  of  the  Phila- 
delphia Academy  of  Natural  Science,  the  locality  of  the  original  speci- 
mens being  the  v  erdigris  river,  Arkansas.  In  the  following  years  the 
final  description,  with  figures,  appeared  in  the  Journal  of  the  same 
Academy,  2nd  Series,  Vol.  II,  Plate  XXIV,  figure  1.  (1851).  Two 
years  after  Conrad's  preliminary  description  appeared  Dr,  Lea's  des- 
cription of  U.  Zawarcfcm?iws,(Transactions  of  the  American  Philosophic- 
al Society,  2nd  Series,  Vol.  X,  Plate  XVII,  figure  20,  1852)  from  the 
Caddo  and  Washita  rivers,  Arkansas.  Lea's  figure  is  as  unlike  that  of 
Conrad's  as  can  well  be  imagined,  though,  at  the  time  Unio  popenoi 
was  described,  only  Lea's  description  and  figure  were  accessible  to  me 
or  had  been  seen  by  me.  Nevertheless  the  identity  of  the  three  forms 
is  beyond  question,  notwithstanding  that  Mr.  Lea's  figure  does  not  show 
the  characteristic  roughness  of  the  shell.  The  outline  is  that  of  Unio 
elegans  as  usually  found,  but  Mr.  Lea  himself  surrendered*  the  species 
to  Conrad,  the  outline  of  whose  figure,  as  do  the  figures  of  U.  popenoi, 
betrays  little  similarity  to  elegans. 

The  relationships  of  Unio  aberti  are  with  that  group  of  Uniones  of 
which  Unio  irrorratus,  Lea  is  a  leading  member.  The  chief  character 
distinguishing  the  group,  aside  from  the  peculiarly  interrupted  capillary 
green  rays  which  cover  the  disks  of  the  valves,  lies  in  the  ctenidia. 
These  are  very  elongated  pouches,  coiled  upon  themselves   outwardly. 

1  ^lo- 1. -Explanation:  Oe,  oesophagus.  The  triangular  ^™  •  iipirrhf '^7^  99  ^m  • 
labial  palps  have  been  removed,  ad  anterior  adductor  "^^^' '  ^^ig^i^?  (o.^^  mm., 
niuscle,  in  transeverse  sectioi.  /,  foot,  i,  cylindrical  breadth,  45.80  mm.  In 
chanihers  of  the  ctenidiam.  ip,  excurved  portion  of  med-  ^f.^j.  ^f  4.i,p5;p  ,ir,ppiTnAn« 
lal  chambers,  /i.  eiphonal  tentacles,  g,  mantle,  folded  ^""^^ '^^.  '^"^^^  specimens 
on  itself  above,  to  show  junction  of  ctenidium.  the  Cavity  of  the   shell  is 

shallow,  the  valves  being  exceedingly  thick  and  heavy.  The  nacre  in  all 
is  beautiful  silver-white. 

Unio  negratns.  Lea. — Fall  river,  Wilson  Co,  and  Whitewater  river 
(Mead);  Spring  river,  Baxter  Springs  (Cragin;;  Neosho  river,  Erie, 
(Ferriss);  Little  Walnut  river,  Butler  Co.  (Quintard). 

This  species  was  described  from  Big  Prairie  Creek,  Alabama,  and 
the  Tombigbee  river,  Mississippi.  It  has  been  recorded  by  Mr.  Lea 
from  Kansas,  but  at  this  writing,  the  reference  is  not  accessible.  It 
appears  now,  for  the  first  time,  among  the  Survey's  collections,   and 


*Vide  Byuopsis  of  Unionidae,  4th  ed.  1870,  p.  84. 
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may  be  yet  ouite  generally  found  in  the  more  rapid  and  rocky  streams 
of  southeast  Kansas.  The  form  is  a  member  of  the  rubiginosus  group 
of  Uniones  and  is  not  entirely  free  from  suspicion  of  synonymy.  The 
entire  group  needs  careful  revision  and  study.  U.  negatus  differs  from 
U.  ritbiginosns  chiefly  in  the  character  of  the  lateral  teeth,  all  of  which 
are  heavy  and  thick  and  often  double  in  both  valves.  From  certain 
flattened"  forms  of  U.  trigonus  it  is  difficult  of  separation— a  statement 
also  true  of  its  very  close  ally  U.  rubidus,  Lea.  These  specimens  have 
been  carefully  compared  with  authentic  specimens  from  the  cabinet  of 
Dr.  Wm.  Spillman,  the  original  discoverer,  kindly  sent  me  by  Mr.  T.  H. 
Aldrich,  who  is  now  the  owner  of  the  Spillman  Collection.  There  is, 
therefore,  reasonable  certainty  of  correctness  in  identification.  The 
species  appears  to  be  abundant  in  the  Fall  river. 

iTnio  poweiiii,  Lea. — Spring  river,  Baxter  Springs,  (Cragin). 

This  form  was  described  from  the  Saline  river,  Arkansas,  in  the 
Transactions  of  the  Am.  Phil.  Society,  2d  Series,  Vol.  X.,  Plate  XIX., 
figure  25.  The  single  specimen  submitted  is  a  male,  and  differs  so  far 
from  the  type  as  to  exhibit  interrupted,  rather  broad  brownish  rays 
over  the  umbonal  slope,  particularly  on  the  first  half  of  the  disk.  In 
all  other  respects  it  appears  to  conform  closely  to  Dr.  Lea's  description. 
Th9  nacre  is  pure  white,  though,  it  should  be  mentioned,  the  specimen 
was  dead  when  taken.  In  the  same  memoir  Dr.  Lea  described,  from 
the  distant  habitat  of  Alexandria,  Louisiana,  a  closely  related  ^  form 
under  the  name  of  U.  reevianus.  Of  these  two  species  the  description 
of  the  first  is  based  upon  a  male,  the  second  upon  a  female  specimen. 
Mr.  Lea  compares  poiuelUi  with  cariosus  and  reevianus  with  luteolus. 
Inasmuch  as  these   forms  do  not  constitute  a  well    marked    natural 

group,  it  appears,  at  present,  best  to  compare  both  the  Kansas  and 
ouisiana  shell  with  the  the  type-form  of  a  third  widely  spread  group — 
U.  ligamentinus.  On  making  such  a  comparison,  their  relations  to  the 
type  of  the  group  and  to  each  other  become  most  pronounced.  The 
belief  is  at  present  entertained  that  these  species  should  so  group,  and 
further,  that  the  distinguishing  names  may  yet  need  to  be  dropped  in 
favor  of  Lamarck's  older  form.  U.  ligamentinus  is  one  of  the  most 
widely  distributed  members  of  the  genus  in  North  America  and  is 
correspondingly  variable. 

Anodonta  deje<>ta,    Lewis, — Panther  Creek,  Kingman  Co.  (Mead). 

As  will  appear  below,  the  four  specimens  by  which  this  form  is 
represented  are  among  the  most  interesting  shells  yet  found  in  Kansas. 
Perfect  specimens  are  now  obtained  for  the  first  time  in  the  history  of 
the  species — the  original  description  having  been  based  upon  one 
imperfect  specimen  and  numerous  fragments. 

Because  of  the  general  inaccessibility  of  Dr.  Lewis'  description,  it 
is  deemed  best  to  reproduce  it  in  this  connection  in  full,  especially  since 
the  species  has  never  been  figured  and  must  be  determined  from  the 
description  alone.  Indeed,  to  many  the  existence  of  the  species  name 
is  unknown,  though  given  some  twelve  years  ago.  The  species  was 
discovered  in  1874,  and  in  1875  was  submitted  to  Dr.  James  Lewis,  and 
described  by  him,  27  May,  1875,  as  follows : 

'^Anodonta  dejecta,  sp.  nov.— Shell  obovate,  subcyliDdrical,*  inequilat- 
eral, slightly  disposed  to  be  alate  posteriorly,  emarginate  on  the  base,  pos- 
teriorly dilated  and  somewhat  broadly  triangular;  substance  of  the  shell  of 
moderate  thickness,  and  disposed  to  be  opaque;  beaks  scarcely  elevatated 
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above  the  dorsal  margin,  having  a  few  minute  irregular  undulations  at  their 
tips;  ligament  somewhat  long;  epidermis  yellowish-brown  or  jolivaceous, 
polished,  and  without  rays;  lines  of  growth  coarse  and  somewhat  distant; 
anterior  cicatrices  distinct;  posterior  cicatrices  confluent;  dorsal  cicatrices 
in  the  cavity  of  the  beak  a  little  removed  from  the  dorsal  margin,  which  is 
slightly  arcuate;  nacre  white  or  faintly  tinted  salmon-color  and  iridescent. 

"Transverse  diameter  2.90  inches;  altitude  1.35  inches;  lateral  diameter 
1  inch. 

"Found  in  Arkansas  river  or  its  tributaries  west  of  the  one  hundredth 
meridian,  by  Dr.  H  C,  Yarrow,  Surgeon  and  Zoologist  to  expedition  for 
exploration  west  of  the  100th  meridian. 

"National  Museum,  Smithsonian  Institution. 

"A  number  of  shells  taken  west  of  the  100th  meridian  were  sent  to  me 
for  identification  a  short  time  ago,  and  among  theaa  were  specimens  of  the 
above  described  Anodonta,  which  appeared  to  me  to  be  new,  and  I  re- 
ferred Dr.  Yarrow  to  Mr.  Lea,  who  requested  that  the  shells  be  sent  back  to/t^<jO 
for  description.  The  specimens  consist  of  one  imperfect  shell  and  frag- 
ments of  others. 

"The  most  perfect  specimen  is  slightly  abnormal,  but  presents  features 
which  are  unquestionably  characteristic,  as  they  are  also  indicated  in  the 
other  (fragmentary)  specimens.  The  form  of  the  shell  is  somewhat  like 
that  of  an  arcuate  Margaritana  marginata  The  lines  of  growth  indicat- 
ing the  form  of  the  half-grown  shell  betray  its  resemblance  to  a  very  trans- 
verse inflated  Unio  tappanianus.  There  is  no  familiar  species  of  Anodon- 
ta with  which  this  specimen  is  comparable."* 

The  specimens  submitted  are  all  considerably  larger  than  the  one 
which  afforded  the  dimensions  given  in  the  above  description:  the  larg- 
est presenting  the  following  values,  length,  10.65  cm;  heighth,  5.54  cm; 
breadth,  3.82  cm.  The  affinities  of  this  species  appear  to  be  with  Ano- 
donta daniellsii,  Lea,  from  which  it  is  readily  distinguished  by  the  flat 
and  angular  posterior  slope  and  the  arcuated  ventral  outline.  It  is  in- 
teresting to  find  this  species  in  Kansas  waters,  especially  since  it  has 
been  so  long  lost.  Nothing  is  now  known  of  the  specimens  which  were 
originally  deposited  in  the  U.  S.  National  Museum, — a  most  careful 
search,  in  1884,  failing  to  produce  the  types. 

CORBICULIDtE. 

sphserium  sphericum,  Anthony. — From  a  brook  near  Silver  Lake 
(Quintard). 

This  discovery  adds  another  corbiculid  lamellibranch  to  the  Kan- 
sas fauna.  But  few  specimens  were  submitted.  As  the  name  implies, 
the  shell  is  almost  or  quite  globular,  with  very  elevated  umbones ;  which 
characters  are  sufficient  to  distinguish  the  species  from  its  Kansas  con- 
geners.   The  form  is  alwavs  a  rare  one. 

Planorbella  armig^era.  Say. — Wyandotte,   (Bennett.) 

This,  the  sole  Kansas  locality,  is  represented  by  a  small  number  of 
dead  specimens,  evidently  collected  in  river  drift.  It  should  be  sought 
in  small  weedy  ponds,  having  a  habit  similar  to  that  of  Gyraulus  par- 
vus, and,  when  occurring  at  all,  is  usually  abundant. 

■"FiVfe  U.  8.  Geog.  Surveys  W.  of  100th  Meridian.  Vol.  V,  Zoology,  p.  952.    Addenda  to 
Report  on  Mollueca,  by  l>i.  H.  C.  Yarrow  (1875). 
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HeiiKoma  campnnniatus.   Say. — Kansas  City,  (Ferriss). 

It  is  not  stated  on  the  label  accompanying  these  specimens  whether 
they  be  from  Kansas  or  from  Missouri.  Without  doubt,  however,  the 
species  will  be  found  near  Wyandotte,  in  Kansas,  though  these  partic- 
ular specimens  should  have  come  from  Missouri.  The  campanulate 
character  of  the  aperture,  caused  by  the  remarkable  constriction  in  the 
body  whorl  immediately  behind  it,  will  readily  serve  to  separate  this 
form  from  the  other  Kansas  members  of  the  genus. 

STREPOMATIDiE. 

Goniobasis  cnbicoides,  Anthony. — Five  Mile  Creek,  one-half  mile 
south  of  Kansas  State  line,  in  Indian  Territory  and  in  algae  in  a  small 
spring  tributary  to  Five  Mile  creek,  Quapaw  Keservation,  Indian  Ter- 
ritory (Cragin). 

There  is  no  possible  doubt  but  that  this  shell  likewise  occurs  in  the 
Kansas  portion  of  Five  Mile  creek,  and  it  is  admitted  here  without  hes- 
itation. With  two  possible  exceptions,*  it  is  the  most  westerly  point  for 
any  member  of  the  family  between  the  Mississippi  and  the  Pacific  slope. 
Including  the  following  form,  there  are  now  known  (exclusive  of  the 
Pacific  coast  forms)  from  west  of  the  Mississipi  the  following  named 
species : — 

Goniobasis,  lawrenci,  Lea,  Washita  river.  Hot  Springs,  Arkansas. 
Goniobasis  pleuristriata,  Say,  Comal  creek,  and  San  Saba  river, 

Texas. 
Goniobasis  comalensis,  Pilsbry,  Comal  creek,  Texas. 
Goniobasis  plebeius,  Anth.,  SaHne  county,  Arkansas. 
Goniobasis  sordida,  Lea,  Missouri. 

Go7iiobasis  potosiensis,  Lea,  King  river,  Potosi,  Missouri. 
Goniobasis  cubicoides,   Anth.,  Des  Moines  river  and  Raccoon 

river,  Iowa,  and  the  herein  mentioned  locality. 
Goniobasis  livescens,  Menke,  Northern  Minnesota. 
Goniobasis  alexandrensis,  Lea,  Goniobasis  haleiana,  Lea,  and 
Goniobasis  ovoidea,  Louisiana. 

Goniobasis  ozarkensis,  Call,  Missouri,  Ozark  region. 

The  species  is  a  very  abundant  one  in  the  Indian  Territory  locality. 

The  streams  of  the  more  elevated  portions  of  South  Kansas  approach,  in 

character,  those  of  the  Ozark  region  of  Missouri  and  Arkansas,   being 

"clear,  rapid  and  flowing  over  rocky  beds.^'f        The   Ozark   species   of 

*Vide  Am.  Naturalist,  December,  1876,  pp.  745-747.  In  this  reference  it  is  stated  that 
Goniobasis  livescens,  Menke,  and  Goniobasis  pulchella,  Anthony,  had  been  collected  near 
Boulder,  Colorado.  Too  much  doubt  exists,  however,  as  to  the  correctness  of  the  local 
reference  to  place,  implicit  confidence  in  tf  eir  occurrence  in  Colorado,  or  at  any  other 
point  west  of  the  Mississippi.  The  correctness  of  Mr.  In gersoll's  determination  is  not 
questioned  in  the  least,  but  the  shells  belonged  to  one  who,  not  appreciating  the  value 
of  exact  local  reference  must  assuredly  have  confused  localities.  The  known  distribution 
of  Menke's  species— confined  as  it  is  to  water  of  Atlantic  drainage,  and  the  local  charac- 
ter of  Anthony's  form,  added  to  the  character  of  the  moontain  streams  about  Boulder, 
precludes  any  probability  of  the  correctness  of  this  habitat. 

fTrue  especially  of  Spring  river  and  its  eastern  tributaries,  in  the  chert  formations 
of  southeastern  Cherokee  county.  Five-Mile  creek  is  one  of  the  coldest  streams— if  not 
the  coldest— that  euters  or  approaches  the  Kansas  borders,  being  fed  by  numerous  springs 
along  its  banks.  This  stream  does  not  quite  reach  the  Kansas  line;  but  Gomofiasis  is 
likely  to  be  found  within  Cherokee  Co.,  Kansas,  in  Shoal  creek,  a  stream  of  very  similar 
character,  [F.W,C,] 
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Goniobasis  are  represented  by  many  millions  of  specimens  in  all 
streams  where  they  occur  at  all — resembling  in  this  particular  the 
abundance  of  forms  in  the  mountain  streams  of  the  southern  Appa- 
lachians. It  is  thought  that  further  collection  in  the  Ozark  region  will 
produce  additional  species ;  at  all  events  it  would  lead  to  a  much  better 
understanding  of  forms  already  known.  No  considerable  collections 
have  yet  been  made,  though  the  writer,  in  the  summer  of  1886,  collected 
over  a  half  bushel  of  Goniobases  in  the  Current  river  and  its  tribu- 
taries. 

Plearocera  subolare.  Lea. — Marmaton  river.  Ft.  Scott  (Cragin). 
The  doubt  expressed  as  to  the  occurrence  within  the  State  of  this 
species,  in  a  preceding  contribution*  is  now  happily  removed   by  its 

*Vide  Bull.  Washb.  Coll.  Lab.  Nat.  Hist.,  Vol.  1,  p.  54. 
abundant  collection  in  the  Marmaton  river.     It  is  a  mud-loving  species, 
like  most  of  its  congeners. 

HELICIDiE. 
Snccinea  mooreiana,  Lea. — Thayer  (Ferriss). 

Described  from  Court  House  Rock,  Platte  river,  Nebraska.  This 
shell  is  listed  by  Mr.  Binney*  among  "doubtful  and  spurious  species." 
There  seems  no  reasonable  doubt  but  that  it  should  fall  into  the  syn- 
onymy of  S.  avara,  Say. 

Ferussacia  sabcylindrica,  Linn. — Wyandotte  (Bennet).  Along 
Kansas  river,  near  Silver  Lake  (Quintard). 

Recorded  now  for  the  first  time  from  Kansas.  The  species  is  a 
circumpolar  one,  varies  somewhat  with  certain  features  in  environ- 
ment, and  has  had  hard  treatment  in  the  matter  of  its  generic  relation- 
ships, having  passed  from  Helix  through  Bidimus,  Achatina,  Zua,  and 
Cionella  to  Ferussacia.    But  three  specimens  were  submitted. 

oiigryra  occnita.  Say. — Wyandotte  (Bennett). 

The  single  specimen  received  was  dead  and  presented  the  usual 
appearance  of  those  specimens  of  the  species  which  are  found  in  the 
loess.  This  specimen  probably  came  from  the  loess  deposits  around 
Wyandotte.  As  a  fossil,  it  is  especially  abundant  in  loess  deposits  in 
central  Iowa — particularly  about  Des  Moines.  It  is  much  less  com- 
monly found  in  the  loess  of  the  Missouri  valley.  Living  examples  are 
very  abundant  near  Iowa  City  and  Eldora,  Iowa.  Recent  examples 
have  also  been  seen  from  South  Pittsburg,  Tennessee,  in  addition  to  the 
localities  ordinarily  found  in  authorities. 

B.— NEW  LOCALITIES  FOR  SPECIES  PREVIOUSLY  REPORTED. 

Gyrauiufii  parvus.  Say. — Silver     Lake,    on    plants   (Quintard). 

Helisoma  blcarinatus.  Say. — Neosho  Co.  (Ferris) ;  Cimarron  river, 
Indian  Territory  (Quintard). 

Heiisoina  trivoivis.  Say. — Quapaw  Reservation,  Five  Mile  creek, 
Indian  Territory,  and  Delaware  river,  Kansas  (Cragin) ;    Camp   creek, 

BuU.  U.  S.  Nat.  Mus.,  No.  28,  p.  344  (1885). 
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Pawnee  Reservation,  Indian  Territory  (Quintard);  Neosho  Co.  (Ferriss); 
Chisholm  creek,  Sedgwick  Co.  and  Walnut  river  (Mead). 

No  doubt  occurs  in  every  portion  of  the  United  States.  Always 
common  or  abundant  and  very  variable. 

PhysR  anatina.  Lea. — Thayer  (Ferriss);  Osage  river,  at  La  Cygne, 
(Cragin). 

bee  remarks  under  P.  heterostropha,  Say. 

Physa  fpyriiia.  Say. — Chisholm  creek,  Sedgwick  Co.  (Mead) ;  Pond 
near  Wyandotte  (Bennett);  Spring  in  northwest  Barbour  Co.  (Mrs. 
Cragin);  North  Fork  of  Solomon  river,  near  Logan,  and  among 
Characeae  in  Spring  creek,  south  of  Logan  (Cragin) ;  Erie  and  Thayer 
(Ferriss). 

Probably  occurs  in  favorable  localities  all  over  Kansas. 

Physa  hawnii.  Lea. — Badger    creek,     Cowley   Co.,    and    Thayer 
(Ferris);  Wyandotte  (Bennett) . 
See  the  next  species. 

Physa  heterostropha,  Say. — Thayer  (Ferriss) ;  and  the  following 
three  localities  by  J.  B.  Quintard :  Little  Walnut  river,  Butler  Co.,  AVa- 
karusa  creek,  Shawnee  Co.,  and  Camp  creek.  Pawnee  Reservation,  In- 
dian Territory. 

This  is  the  type  species  of  a  very  large  and  widely  distributed 
group  of  Physce  among  which  there  is  an  unfortunately  large  number 
of  synonyms.  Both  P.  haivnii  and  P.  anatina  are  examples  of  the  ex- 
treme variation  presented  by  the  typical  form.  In  every  pond  and 
pool  in  which  undoubted  specimens  of  one  occurs*  there  also  may  be 
found  typical  examples  of  the  other.  It  is  a  matter  of  grave  doubt 
whether  there  be  more  than  five  or  six  species  of  Physa  in  the  fauna 
of  the  United  States,  though  more  than  a  hundred,  one-third  of  which 
are  still  recognized,  have  been  described.  A  large  collection  of  Physoe 
which  embraces  every  portion  of  the  Union  and  which  contains  nearly 
or  quite  all  the  recognized  species  is  at  hand  as  these  words  are  written. 
The  testimony  which  that  collection,  numbering  several  thousand  ex- 
amples, bears  is  confirmative  of  an  overwhelming  synonymy.  Probably 
no  genus  of  fresh  water  univalves,  unless  the  genera  of  Strepomatidse, 
presents  such  a  vast  range  of  variation  in  form,  size,  weight,  sculpturing 
and  color  as  does  Physa.  The  group  is  one  of  the  least  critically 
studied  among  American  Mollusca. 

iiimnophysa  caperata.  Say. — Cimarron  river,  Indian  Territory, 
(Quintard);  Wyandotte  (Bennett). 

liimnophysa  catascopiam.  Say Erie  (Ferriss). 

Does  not  appear  to  be  generally  distributed  over  the  State. 

liimnophysa  reflexa.  Say. — Wyandotte  (Bennet) ;  Kansas  City,  Mis- 
souri, (Ferriss). 

Campeioma  sabsoiidnm,  Anthony — Kansas  river,  Wyandotte  (Ben- 
net);  Marmaton  river,  Ft.  Scoft,  and  Delaware  river  at  Valley  Falls 
(Cragin). 

Not  a  common  form  in  Kansas,  judging  from  the  collections  sub- 
mitted.    The   animal   usually   burrows  m  mud  and  sand  along  river 
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banks  and  on  bars— after  the  habit  of  the  marine  Lunatia — from 
which  fact  it  may  have  been  overlooked.  A  judicious  use  of  the 
dredge,  where  a  single  specimen  is  found,  will  usually  result  in  bring- 
ing to  light  great  numbers. 

UNIONID^. 

Anodonta  arkansensis.  Lea. — Silver  creek,  Cowley  Co.  (Mead) ; 
Neosho  river,  Emporia,  (Cragin,  Kelley  and  Hay) ;  Marmaton  river,  Ft. 
Scott,  (Cragin). 

See  Anodonta  edentula  below. 

Anodonta  beaiii,  Lea. — David  creek,  Kingman  Co.,  Spring  river, 
Sedgwick  Co.,  and  White  Water  river  (Mead). 

Anodonta  danieiisii,  Lea. — ^^North  Fork  Solomon  river,  near  Logan 
Cragin) ;  Neosho  river,  Emporia  (Cragin,  Kelley  and  Hay);  Mill  Pond  at 
Kingman,  Silver  creek,  Cowley  Co.,  Panther  creek,  Kingman  Co.,  and 
Whitewater  river   (Mead);  Cottonwood  river,  Emporia  (Quintard). 

The  relation  of  certain  of  these  specimens  to  Anodonta  dejecta^ 
Lewis,  is  above  indicated.  I  am  not  sure  that  the  Panther  creek  form 
should  not  fall  under  Lewis'  species — though  very  much  less  arcuate 
than  the  typical  shells. 

Anodonta  decora.  Lea.— Walnut  river,  thirty  miles  east  of  Wichita 
(Mead). 

Distinguished  from  Anodonta  grandis,  Say,  only  by  the  bril- 
liantly rayed  periostracum  and  the  milky  white  or  slightly  pinkish  tint 
of  the  nacre.  There  is  little  doubt  but  ttiat  this  form  and  Ano. 
plana,  Lea,  mentioned  below,  should  be  united.  Extensive  suits  col- 
lected over  wide  areas  seem  to  indicate  that  the  features  relied  upon 
as  specific  in  character  are  to  be  correlated  with  habitat.  The  grandis 
group  includes  a  number  of  other  f  orms^the  great  majority  of  which 
can  be  separated  on  distributional  data  alone.  Thus  Ano.  grandis 
from  Texas  or  Mississippi  may  be  accurately  denominated  Ano. 
gigantea,  Lea;  from  central  Tennessee  the  same  species  would  pass 
under  the  name  of  Anodonta  harpethensis,  Lea.  This  great  group 
and  that  which  includes  the  following  mentioned  form  will  include 
nearly  two-thirds  of  the  described  species  from  North  America. 

Ano<ionta  edentula.  Say. — Little  Arkansas  river,  Wichita  (Mead). 

The  majority  of  the  specimens  of  this  species  from  this  locality 
fall  under  Ano  arkansensis,  Lea.  That  is,  they  are  considerably  larger 
than  the  Ohio  river  form  of  Say  and  most  of  them  possess  a  milky  white 
nacre  and  are  distinctly  arcuated  below  and  rather  more  pointed  pos- 
teriorly. Yet  among  them  occur  undoubted  specimens  of  edentula. 
From  the  Piney  river,  Texas  Co.,  Missouri,  and  from  the  Mississip;)i 
river,  at  Moline,  Illinois,  the  recorder  has  collected  large  numbers  of 
typical  edentula.  Many  of  these  had  a  pure  white  nacre,  the  remain- 
der various  shades  of  the  characteristic  salmon  tint.  They  differed 
from  the  Kansas  shells  solely  in  respect  to  size  and  arcuation  of  ven- 
tral border.  Mr.  Mead's  specimens  are  from  near  the  locality  of  the 
original  specimens  on  which  the  description  was  based.  Young  speci- 
mens from  Wichita  are  beautifully  rayed. 
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Anodonta  fernssaciana.  Lea. — Smoky  Hill  river  (Mead);  Sappa 
creek,  near  Oberlin  (Cragin). 

Both  of  the  specimens  submitted  by  Mr.  Mead  are  pathologic.  The 
injury  consisted  in  a  crushing  of  the  left  valve  and  its  rebuilding  but 
in  an  entirely  different  plane.  Both  specimens  will  be  illustrated  for 
a  future  paper  on  the  physiology  of  Unio. 

Anodonta  g^randis.  Say — Contributed  by  Mr.  J.  R.  Mead  from  the 
four  following  localities:  Mill  Pond,  Kingman;  Whitewater  river; 
Walnut  river,  Arkansas  City;  and  Chisholm  creek,  Sedgwick  Co. 
Thayer  (Ferriss.) 

See  Anodonta  decora,  Lea. 

Anodonta  imbeciiiis.  Say. — Walnut  river,  thirty  miles  east  of 
Wichita,  Nenescah  river,  Reno  Co.,  and  Spring  creek,  Sedgwick  county 
(Mead);  Thaj-er  (Ferriss);  Camp  creek,  Pawnee  Reservation,  Indian 
Territory  (Quinta^-d.) 

Anodonta  plana.  Lea, — Little  Arkansas  river,  Wichita  (Mead). 
See  Anodonta  decora,  Lea. 

Marg^aritana  complanata,  Barnes. — Silver  creek,  Cowley  COUnty 
and  Chisholm  creek,  Wichita  (Mead);  Marmaton  river  at  Ft.  Scott  and 
Smoky  Hill  river  at  Salina  (Cragin  and  Jones). 

Margaritana  ragosa,  Barnes — Neosho  river,  at  Emporia  (Cragin, 
Kelley  and  Hay) ;  Cottonwood  river,  Emporia  (Quintard). 

Very  lar^e  specimens  of  this  species  occur  in  the  principal  rivers 
east  of  the  Mississippi.  In  Kansas  streams  the  species  is  neither  abun- 
dant nor  large.  It  has  appeared  thus  far  only  in  the  streams  of  the 
Arkansas  drainage. 

Unto  aiatns.  Say. — Marmaton  river.  Ft.  Scott  (Cragin  . 

Unio  anodontoides  Lea. — North  Fork  of  Canadian  river,  Potta- 
watomie Reservation,  Indian  Territory  (Quintard);  Chetopa  creek 
(Ferriss) ;  Chisholm  creek,  near  Wichita,  Mill  Pond  at  Kingman,  and 
Nenescah  river,  Reno  county  (Mead). 

Beautifully  rayed  examples  of  this  shell  are  found  in  sluggishly 
flowing  streams.  Young  specimens  often  exhibit  the  rays  in  numbers, 
but,  at  maturity,  all  are  lost  and  the  periostracum  is  a  bright  straw- 
yellow.  Large  male  specimens  are  occasionally  confounded  with  the 
males  of  Unio  luteolus,  Lam,  but  the  two  forms  are  readily  separated 
by  the  character  of  the  undulations  on  the  umbones. 

Unio  asperrimas.  Lea. — Marmaton  river,  Ft.  Scott  (Cragin) ;  Fall 
river  (Mead). 

See  remarks  under  U.  lachrymosus,  Lea, 

Unio  camptodon.  Say.  -From  thefollowing  four  localities  by  Mr.  J. 
R.  Mead : — Little  Arkansas  river,  Wichita,  Nenescah  river,  Reno  county, 
Spring  creek,  Sedgwick  county  and  Sand  creek;  Kansas. river,  at  Wy- 
andotte (Bennett). 

This  is  a  very  widely  distributed  species  from  the  latitude  of  cen- 
tral Ohio  southwards.     It  is  also  an  exceedingly  variable  form.     Though 
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its  habits  place  it  among  the  mud-dwelling  forms,  it  presents  a  greater 
variety  of  coloration,  texture,  and  size  than  do  most  shells  of  similar 
habit.  The  following  named  species  are  probably  synonyms,  though, 
if  this  synonymy  be  correct,  U.  tetralasmus  (1830)  should  form  the 
leading  term.     In  order  of  publication,  then,  the   history  is  as  follows: 

Unio  tetralasmus,  Sa,y,  American  Conch.,  PL  XVIII  (1830),  from 

Bayou  St.  John,  Louisiana. 
Unio  declivis.  Say,  Transylvania  Jour,  of  Med.,  Vol.  IV,  p.  527 
(1831);  American  Conch.,  PL  XXXV  (March,  1832).       From 
Bayou  Teche,  Louisiana. 
Unio  camptodon,  Say,   American  Conch.,    PL    XLII  (August, 

1832).     Near  New  Orleans,  Louisiana. 
Unio  geometricus,  Lea.  Tran.  Am.  Phil.   Soc,  Vol.  V,  PL  IV, 

fig.  10  (1837).     From  Bayou  Teche,  Louisiana. 
Unio  excultus,   Conrad,     Monograph   of  Unio,  PL  LIV,    fig.  1 

(1838).  Near  New  Orleans. 
Unio  sayii,  Tappan,    Am.  Jour,  of  Sci.,  1st  Series,  Vol.  XXXV, 
PL  III,  fig.  1,  P.  268  et  seqq  (1839).    From  Scioto  ■  river,  Ohio. 
Unio  symmetricus,  Lea.     Trans.  Am.  Phil.  Soc,  Vol.  X,  PL  IV, 

fig.  11  (1847).     From  Alexandria,  Louisiana. 
Unio  manubius,   Gould.     (Proc.   Bost.  Soc.  Nat.  Hist.,  August, 
1855)  Vol.  V,  pp.  228  et  seqq.     Chihuahua,  Mexico. 
Of  these  eight  nominal  species  six  are  from  Louisiana.     The  Mex- 
ican form  has  been  found  abundant  in  central  Texas.      My   collection 
contains    a    number   of    magnificent    examples,    referable  to  GouM's 
variety,   from  a  pond  near  the  University   of   Missouri   at   Columbia, 
Missouri.     These  specimens  present  a  periostracum  polished  and   dark 
brown — the  color  in  this  case,  as  in  most  other  of  similar  habitat,  prob- 
ably due  to  the  iron  in  the  water.      The   character  of  the  beaks  almost 
alone  will  serve  to  distinguish  tetralasmus  from  all  other  Uniones,  and 
at  the  same  time  justify  the  uniting  of  all  these  species.      Connect  this 
character  with  the   geographic   distribution  of  the  types  of  the  several 
species  and  the  conclusion  is  inevitable. 

iinio  cocoineus,  Hiidreth — Fall  river,  Wilson  county  (Mead); 
Neosho  river,  at  Emporia  (Cragin,  Kelley  and  Hay) ;  Cottonwood  creek, 
at  Emporia  (Quintard). 

Though  described  by  Dr.  Lea  this  shell  received  the  name  sug- 
gested by  Dr.  Hiidreth,  in  MS.  The  species  as  usually  found  presents 
a  pure  white  nacre  instead  of  the  warm  pink  upon  which  the  name  is 
based.  It  has  lately  been  received  from  Lake  Erie,  at  Petersburg,  sent 
by  a  correspondent  for  identification.  It  muit  hence  be  added  to  the 
shell  fauna  of  the  Atlantic  drainage — but  very  few  western  forms 
having  been  yet  recorded  in  such  waters.* 

Vnio  cornutus,  Barnes, — Spring  river,  Baxter  Springs  (Cragin); 
Neosho  river,  at  Erie  (Ferris) ;  Walnut  river,  Arkansas  City,  and  Fall 
river,  Wilson  county  (Mead). 

Unio  donaciformis,  Lea. — Little    Arkansas    river    (Ford);  Osage 
river  at  LaCygne  (Cragin). 
See  under  U.  zigzag 

♦See  Bulletin  of  the  Des  Moines  Academy  of  Science,  Vol.  I,  No.  1,  p.  56  (1885). 
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iTiiio  eiejcans.  Lea. — Little  Arkansas  river,  at  Wichita,  and  Fall 
river,  Wilson  county  (IMead) ;  Little  Walnut  river,  Butler  county,  and 
Cottonwood  river,  Emporia  (Quintard). 

The  specimens  from  the  first  named  locality  are  very  large,  fine 
and  perfect.  The  largest  shells  of  the  species  ever  seen  by  the  recorder 
are  from  this  locality. 

rnio  fra^osus,  Conrad. — Fall  river,  Wilson  county  (Mead. ) 
Allied  to  U.  asperrimum^  Lea^  but  distinct. 

rnio  {^ibbosiis,  Barnes. — Fall  river,  Wilson  county  (Mead) ;  One 
Hundred  Ten  Mile  creek,  Osage  county  (Ferriss) ;  Cottonwood  river, 
Emporia  (Quintard). 

Unio  g:raciiis,  Barnes. — Chisholm  creek,  Sedgwick  county.  Walnut 
river,  thirty  miles  east  of  Wichita  and  Silver  creek,  Cowley  Co.,  (Mead) 
Canadian  river,  Pottawatomie  Reservation,  Indian  Territory,  (Quintard) ; 
Spring  river,  Baxter  Springs,  and  Marmaton  river.  Ft.  Scott  (Cragin). 

Unio  lachrymosas.  Lea. — Chisholm  creek,  near  Wichita,  Walnut 
river,  near  Arkansas  City,  and  Fall  river,  Wilson  county  (Mead) ;  Smoky 
Hill  river,  at  Salina  (A.  H.  Jones). 

This  species  and  U.  asperrimus  are  synonyms.  In  the  latter  the 
tubercles  are  closer,  more  elevated  and  sharp,  and  longest  in  a  line  par- 
allel with  the  growth  lines.  The  ligament  slope  is  also  usually  covered 
with  smaller  sharp  and  rounded  pustules.  In  lachrymosus  the  tuber- 
cles are  much  more  scattered,  irregularly  arranged  over  the  central 
third  of  the  disk,  and  resemble  in  appearance  drops  slowly  flowing  to- , 
wards  the  ventral  margin.  The  differences  are  those  of  degree,  and  not 
of  kind,  in  respect  to  the  tubercles.  Other  differences  are  not  sufiiciently 
marked  to  warrant  specific  value.  Hereafter  in  these  reports,  the  spe- 
cies will  be  united. 

Vnio  isevissimns.  Lea. — Fall  river,  Wilson  county,  (Mead) ;  Cana- 
dian river,  Pottawatomie  Reservation,  Indian  Territory  (Quintard) . 

Unio  iig:amentinus,  Lamarck. — In  Cottonwood  river,  Emporia 
(Quintard). 

iJnio  inteoius,  Lamarck. — Walnut  river,  thirty  miles  east  of  Wich- 
ita (Mead) ;  Kansas  river,  Wyandotte  (Bennett) ;  One  Hundred  and  Ten 
Mile  creek,  at  Pomona  (Ferriss) ;  Camp  creek.  Pawnee  Reservation,  In- 
dian Territory  (Quintard) ;  Spring  river,  Baxter  Springs,  and  Marmaton 
river,  Ft.  Scott  (Cragin). 

This  form  probably  occurs  in  every  considerable  stream  in  the 
State.* 

Unio  metanevrns,  Rafinesque. — CottonwOod  river,  at  Emporia 
(Quintard) ;  Fall  river,  Wilson  county  (Mead). 

Unio  muitipiicatns.  Lea. — Kansas  river,  Wyandotte  (Bennett). 

*Mr.  Mead  says  this  species  does  not  occur  in  the  Little  Arkansas;  nor  has  he,  or  I,  ob- 
served it  west  of  that  river.  It  may  yet  be  found  in  the  Walnut  creek  of  Barton  county 
or  in  the  Prairie  Dog  creek  in  Norton  county,  two  large  streams  as  yet  unexplored  save  for 
a  few  specimens  from  the  latter  stream  taken  by  the  Washburn  expedition  last  summer 
and  still  uiboxed.~[F.  W.  CI 
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rnio  occidens.  Lea, — Fall  river,  Wilson  county  (Mead.) 

iJnio  parvus,  Barnes. — Delaware  river  (Cragin) ;  Ottawa  and  Thayer 
(Ferriss) ;  Camp  creek,  Pawnee  Reservation,  Indian  Territory  (Quintard) ; 
and  from  the  four  following  stations  by  Mr.  J.  R.  Mead: — Little  Arkan- 
sas river,  Wichita;  Spring  creek,  Sedgwick  county;  Nenescah  river, 
Reno  county ;  and  Mill  creek,  near  Wichita. 

This  is  the  smallest  'species  of  the  genus  in  Kansas  waters. 

Unio  piicatns,  Le  Sueur. — Delaware  river,  and  Marmaton  river  at 
Fort  Scott  (Cragin). 

Unio  popenoi,  Call. — See  remarks  under  Unio  aberti. 

Unio  purpuratns,  Lamarck. — Grouse  creek  (Ferriss) ;  Walnut  river, 
thirty  miles  east  of  Wichita  (Mead). 

The  specimens  which  were  formerly  reported  from  the  Little 
Arkansas  river  have  been  duplicated  by  Mr.  Mead — the  new  sending 
comprising  some  very  large  individuals.  The  following  table  of  meas- 
urements, for  four  of  the  largest,  will  serve  to  show  their  great 
development:* 

Specimen.  Length.t"  Breadth.  Height.  Sex. 

i  14.60  cm.  a94  cm.  9.19  cm.  Female. 

2  16.06  cm.  6.35  cm.  10.13  cm.  Male. 

3  16.98  cm.  6.36  cm.  10.87  cm.  Male. 

4  16.95  cm.  6.03  cm.  10.45  cm.  Male. 

Unio  pustniatns.  Lea. — Neosho  river,  Burlington  (Quintard) ;  Fall 
river  (Mead). 

Unio  pustuiosns.  Lea. — Camp  creek.  Pawnee  Reservation,  Indian 
Territory,  North  Fork  of  Canadian  river,  Pottawatomie  Reservation, 
Indian  Territory,  and  Cottonwood  river,  Emporia  (Quintard) ;  Neosho 
river,  Emporia  (Cragin,  Kelly  and  Hay);  Walnut  river,  Arkansas 
City,  and  Cowskin  creek,  Sedgwick  county  (Mead). 

See  remarks  under  U.  schooler af Hi. 

Unio  rectus,  Lamarck  — Neosho  river,  Emporia  (Cragin,  Kelly  and 
Hay.) 

Unio  rubig:ino8us.  Lea. — Neosho  river,  Emporia  (Cragin,  Kelly 
and  Hay) :  Marmaton  riA^er,  Ft.  Scott  (Cragin) ;  Silver  creek,  Cowley 
county  (Mead) ;  Cottonwood  river,  Emporia  (Quintard). 

Unio  schooicraftii.  Lea.— Smoky  Hill  river,  at  Salina  (A.  H.  Jones); 
Nenescah  river,  Reno  county  and  Fall  river,  Wilson  county  (Mead) ; 
Whitewater  river  (Ford);  Neosho  river,  at  Burlington,  Cottonwood 
river,  at  Emporia,  and  North  Fork  of  Canadian  river,  Indian  Territory, 
Pottawatomie  Reservation  (Quintard). 

This  is  probably  the  most  variable  Unio  in  Kansas  waters.      The 

*To  reduce  these  measurements  to  inches  and  fractions  of  inches,  move  the  decimal 
point  in  the  numbers  given  one  place  to  the  right,  and  multiply  by  .039371. 

tMr.  Mead  informs  me  that  his  cabinet  contains  even  larger  specimens,  one  reaching 
seven  and  a  half  inches  in  length.— [F .  W ,  C .] 
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type  of  the  group  to  which  it  beloncrs  is  U.  pustulosus,  a  form  which 
varies  exceedingly  with  the  variant  features  of  its  environment.  From 
Little  Arkansas  river,  near  Wichita,  come  hundreds  of  specimens  of 
schoolcraftii  entirely  devoid  of  pustules,  and  varying  unequally  in  all 
other  respects.  A  species-monger  would  find  a  rich  field  here !  The 
typical  pustulosus  occurs  in  the  streams  farther  to  the  south  and  east, 
though  schoolcraftii  forms  abound  in  all  streams,  nearly,  thus  far  ex- 
plored. Michigan,  Illinois  and  Iowa  examples  connect  the  whole  group 
with  its  type.  At  this  place  more  than  a  reference  cannot  be  made, 
but  a  revision,  with  figures,  of  the  entire  pustulosus  group  is  nearly 
completed  and  ready  for  publication.  The  full  synonymy  will  be 
worked  out  and  given  in  connection  with  the  figures.  It  is  large  and 
full  of  instruction.  The  smaller  greenish  or  olive  green  non-pustulate 
forms  of  schoolcraftii  have  been  heretofore  reported  as  Unio  petrinus, 
Gould.  The  error  is  obvious  and  is  almost  inexcusable.  Gould's  species 
has  never  been  figured.  It  belongs  to  the  pustulate  Uniones  and  will 
be  figured  in  the  memoir  above  indicated. 

Fnio  secnris.  Lea. — Fall  river,  Wilson  county  (Mead);  Spring 
river,  Baxter  springs  (Cragin.) 

Unio  soiidns.  Lea. — Walnut  river,  Arkansas  City  (Ford). 

The  single  specimen  from  this  locality  is  somewhat  abnormal,  the 
umbones  being  far  more  compressed  than  is  usual.  The  relations  which 
obtain  betw^een  this  form  and  Unio  obliquus,  U.  ebenus,  U.  plenus,  U. 
pyramidatuH,  and  other  of  the  group  need  careful  elaboration. 

Unio  sphsericns.  Lea. — Fall  riyer,  Wilson  county  (Mead). 
A  member  of  the  pustulosus  group. 

Unio  snbrostratns.  Say. — Marmaton  river.  Ft.  Scott  (Cragin); 
Kansas  river,  Wyandotte  (Bennett) ;  Walnut  river,  thirty  miles  east  of 
Wichita  (Meadj ;  Cottonwood  river,  Emporia  (Quintard) ;  Thayer,  Maple 
creek,  and  Chetopa  creek  (Ferriss);  Neosho  river,  Emporia  (Cragin, 
Kelly  and  Hay). 

From  these  localities  and  such  as  have  been  heretofore  recorded,  it 
would  appear  that  this  species  is  quite  generally  distributed  over  east- 
ern and  southern  Kansas.  It  usually  occurs  in  muddy  lagoons,  old 
river  beds  and  ponds,  quite  close  to  the  banks  and  buried — all  but  pos- 
terior margin — deep  in  the  mud.  In  this  habit  it  resembles  Unio  ano- 
dontoides,  Lea. 

Unio  trigronns.  Lea. — Walnut  river,  Arkansas  City  (Mead). 

Unio  tnbercniatns,  Barnes. — Spring  river,  Baxter  Springs  (Cragin) ; 
Neosho  river,  at  Emporia  (Cragin,  Kelly  and  Hay);  Little  Arkansas 
river,  Wichita  (Mead  and  Ford) ;  Cottonwood  river,  Emporia  (Quintard). 

Unio  nndniatns,  Barnes. — Whitewater  river,  (Ford) ;  Walnut  river 
thirty  miles  east  of  Wichita  and  Silver  creek  (Mead);  Little  Arkansas 
river  (Ford  and  Mead  . 

Unio  zig:zag-.  Lea. — Neosho  river,   Erie  (Ferriss);    North  Fork  of 

Canadian  river,  Pottawatomie  Reservation,  Indian  Territory  (Quintard). 

This  species  and  U.  donaciformis,  Lea  are  synonyms.    The  differ- 


24 


ences  are  those  exhibited  by  the  outlines  solely,  and  simply  mark  the 
sexes.  Among  American  Uniones,  synonyms  to  the  number  of  forty  or 
forty-five  have  been  made  because  the  sexes  were  made  the  basis  of 
specific  descriptions.  So  far  as  these  descriptions  pertain  to  Kansas 
shells,  all  available  information  will  be  presented  in  the  final  report  on 
Kansas  Mollusca  during  the  present  winter. 

CORBICULIDiE. 

Sphwrium  jayanum.  Prime. — Silver  Lake  (Quintard).  In  Contri- 
bution IV  the  typical  form  of  partiimeium  was  listed.  From  the  same 
locality  comes  now  the  slightly  more  turgid  and  elevated,  though  fra- 
gile, variety  to  which  Mr.  Prime  gave  the  above  name.  In  a  letter  re- 
plying to  some  queries  concemmg  jay anum,  accompanied  by  undoubted 
specimens  from  Des  Moines,  Mr.  Temple  Prime  writes  me,  in  August 
1883,  that  the  two  forms  partumeium  and  jayanum  are  synonyms. 
The  original  specimens  of  the  last  named  came  from  Iowa. 

Sphserium  soiiduinm.  Prime. — Sappa  Creek,  at  Oberlin  (Cragin.) 
Difficult  to  distinguish  from  the   next  species,  with  which  it  may 
yet  prove  to  be  synonymous. 

Sipiiserinm  striatinnm,  Lamarck. — Kansas  river,  Wyandotte  (Ben- 
nett);  Delaware  river,  at  Valley  Falls  and  Osage  river,  at  La  Cygne 
(Cragin);  Mill  and  Dragoon  creeks,  Wabaunsee  county.  Little  Walnut 
river,  Butler  county  and  Camp  creek,  Pawnee  Eeservation,  Indian  Terri- 
tory ( Quintard ) ;  Walnut  river,  thirty  miles  east  of  Wichita  and  Cowskin 
and  Chishoim  creeks,  Sedgwick  county  (Mead) 

Sphserinm  transversum.  Say. — Camp  creek,  Pawnee  Reservation, 
Indian  Territory  and  Mill  creek,  Wabaunsee  county  (Quintard);  Dela- 
ware river,  at  Valley  Falls  (Cragin);  Neosho  river  (Ferriss);  Cowskin 
and  Chishoim  creeks,  Sedgwick  county  (Mead). 

This  form  and  the  next  preceding  occur  very  generally  throughout 
the  United  States — though  Lamarck  s  species  is  the  most  widely  dis- 
tributed and  the  most  abundant.  Of  each  form  I  have  specimens 
which  range  in  habitat  from  New  York  to  Texas — Sph.  striatinum 
exceeding  the  range  of  transversum  and  passing  beyond  the  Rocky 
Mountains  and  into  Nevada.  South  of  Tennessee,  transversum  and 
fabale  are  the  prevailing  forms  east  of  the  Mississippi.  Both  stri- 
atinum and  transversum  are  very  abundant  in  all  Iowa  and  Illinois 
streams. 

The  following  summary  of  Kansas  freshwater  Mollusca  will  serve 
to  indicate  in  a  compact  manner  the  state  of  our  knowledge  to  date. 
In  the  species  numbers,  no  account  is  had  of  those  forms  which  are 
herein  suggested,  for  the  first  time,  to  be  synonyms : 
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Ictlnia  Mississippiensls  and  /Egialitis  Nivosa  Nesting  in  Southern 
Central  Kansas.* 

i3r  N.  S.  Goss. 


While  collecting  in  this  State,  I  found,  May  9,  1887,  quite  a  num- 
ber of  the  Mississippi  Kites  sailing  over  and  into  the  timber  skirting 
the  Medicine  River,  near  Sun  City,  Barber  county,  and  from  their  ac- 
tions knew  that  they  were  mating  and  upon  their  breeding  grounds, — 
a  lucky  find  worth  following  up.  On  the  11th  I  noticed  several  of  the 
birds  with  sticks  in  their  bills  ( green  twigs  m  leaf ),  flying  aimlessly 
about  as  if  undecided  where  to  place  them,  keeping  hidden  within  the 
trees  as  much  as  possible,  dropping  the  sticks  when  from  fright  or  other 
cause  they  rose  much  above  the  tree  tops.  I  succeeded,  however,  in 
tracing  one  of  the  birds  to  an  old  nest  in  the  forks  of  a  cottonwood ; 
having  thus  located  the  birds,  and  knowing  that  it  must  be  some  time 
before  they  would  begin  to  lay,  T  left  for  the  salt  plains  on  the  Cimar- 
ron river,  in  southwestern  Comanche  county  and  in  the  Indian  Territory, 
where  I  found  the  Snowy  Plover  quite  abundant.  (See  Auk,  Vol.  IK, 
No.  3,  p.  409,  in  regard  to  finding  the  birds  nesting  in  the  same  vicinity 
last  season).  I  returned  to  the  Kites  on  the  16th,  and  remained  watch- 
ing the  birds  until  the  morning  of  the  22d,  at  which  time  the  nests 
found,  seven  in  number,  appeared  to  be  completed,  and  I  saw  a  pair  of 
the  birds  in  the  act  of  copulation.  A  business  matter  called  me  home, 
and  I  hired  the  man  with  whom  I  stopped  to  climb  the  trees  on  the  28th 
for  the  eggs,  but  a  hailstorm  on  the  25th  injured  the  nests  badly,  and 
in  one  case  beat  the  nest  out  of  the  tree.  On  the  31st  he  collected  four 
sets  of  two  eggs  each  and  one  with  only  one  egg — it  being  a  hard  tree 
to  climb  he  decided  to  take  the  egg  rather  than  wait  to  see  if  the  bird 
would  lay  more.  Not  hearing  from  him,  I  returned  to  the  ground  June 
10,  and  put  in  the  day  examining  the  nests,  etc  ,  collecting  two  more 
sets  of  two  eggs  each.     One  of  the  sets  was  nearly  ready  to   hatch,  but 

*Thi8  article,  which  also  appears  in  the  AuJe  for  this  month,  is  kindly  furnished  us  by 
Col.  (toss,  as  being  of  special  interest  to  the  naturalists  of  Kansas, 
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with  care  I  was  able  to  save  it.  The  eggs  are  all  white,  or  rather  bluish 
white,  without  markings  or  shell  stains.  It  having  rained  nearly  every- 
day since  the  commencement  of  the  month,  the  last  two  sets  collected 
are  somewhat  soiled  and  stained  by  the  wet  leaves  in  the  nests.  The 
eggs  measured  by  sets  as  follows,  viz:  1st,  1.55x1.33,  1.52x1.36;  2nd, 
1.76x1.48,  1.65x1.35;  3d,  1.70x1.39,  1.56x1.35:  4th,  1.70x1.37,  1.68x1.30; 
5th,  1.75x1.30;  6th,  1.54x1.31,  1.45x1.24;  7th,  1.70x1.38,  1.68x1.43.  The 
old  nests  had  a  few  leaves  for  lining  in  addition  to  the  leaves  attached 
to  the  twigs  used  in  repairing  the  same,  but  the  new  ones  appeared  to 
be  without  additional  leaves.  They  were  all  built  either  in  the  forks 
from  the  main  body,  or  in  the  forks  of  the  larger  limbs  of  the  cotton- 
wood  and  elm  trees,  and  were  at  least  from  ten  to  a  hundred  rods  apart, 
were  not  bulky,  and  when  old  would  be  taken  for  the  nests  of  the  com- 
mon crow.  They  ranged  in  height  from  twenty-five  to  fifty  feet  from 
the  ground. 


The  Buffalo  Raven. 

By  J.  R.  Mead. 


In  the  early  settlement  of  Kansas,  the  western  half  of  the  State 
was  a  grazing  ground  for  countless  buffalo ;  with  them  were  constantly 
found  two  associates,  also  in  thousands:  the  wolf*  and  the  "Raven,"  the 
latter  so  called  by  the  hunters  and  plainsmen  to  distinguish  it  from  its 
much  smaller  and  dull-plumaged  relative,  the  crow. 

TJiis  raven  was  one  third  larger  than  the  common  crow,  of  much 
glossier  black  plumage,  with  a  different  and  not  unmusical  voice,  and 
of  stronger  and  more  graceful  flight,  frequently  turning  and  sailing  on 
its  back  in  the  air. 

Its  principal  food  was  the  carcasses  of  buffalo  and  other  animals. 
Its  senses  of  sight  and  smell  were  exceedingly  acute.  I  have  shot 
buffalo  in  the  broken  hills  north  of  Saline  river,  with  a  strong  north 
wind  blowing,  and  in  a  few  minutes,  the  ravens  on  the  river,  several 
miles  distant,  would  follow  up  the  wind  to  the  carcasses,  flying  close  to 
the  ground.  As  soon  as  an  animal  was  killed,  the  ravens  gathered  and 
immediately  picked  out  its  eyes.  Next  they  attacked  the  flank,  of 
small  animals,  taking  out  and  feasting  on  the  fat  and  viscera.  I  never 
observed  them  attack  a  living  animal,  unless  it  was  wounded  and  about 
to  die,  when  they  would  tear  its  eyes  out. 

In  the  fall  of  the  year,  they  gathered  in  immense  numbers  along 
the  rivers  and  streams  near  which  hunters  or  Indians  were  engaged  in 
killing  buffalo.  Later,  when  the  carcasses  of  the  buffalo  failed,  they 
greedily  devoured  the  wolves  poisoned  by  hunters,  and,  as  they  first  ate 
the  stomach  and  intestines,  the  ground  would  soon  be  dotted  with  their 
glossy  dead  forms.  Later,  others,  feeding  on  the  bodies  of  the  wolves, 
would  one  by  one  drop  off  the  roosts  to  which  they  had  retirad,  until  the 
beds  of  the  streams  were  covered  with  their  bodies. 

In  the  winter  of  1867,  during  severe  cold  and  deep  snow,  I  observed 

♦The  large  gray  wolf. 
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large  flocks  of  these  ravens  wintering  in  the  belt  of  Black  Jack  timber 
north  of  the  Cimarron  (Red  Fork  river,)  south  of  the  town  of  Kiowa,  ap- 
parently subsisting  on  the  very  abundant  acorns. 

These  handsome  and  very  interesting  birds  have  about  disappeared 
with  the  buffalo,  as  have  several  other  forms  of  animal  life  once  very 
common  on  the  plains. 

From  an  examination  of  the  specimens  in  the  Goss  Ornithological 
Collection  in  the  State  House,  I  am  inclined  to  think  our  "Buffalo 
Raven,''  as  it  was  called  by  the  plainsmen,  is  the  "White-necked  Raven" 
of  ornithologists,  so  named  from  the  feathers  ^f  the  neck  being  light- 
colored  at  the  base,  though  externally  black  and  glossy. 


First  Contribution  to  a  Knowledge  of  the  Lower  Invertebrata 

of  Kansas. 

By  F.  W.  Cragix,  So.  B. 

PROTOZOA. 
RHIZOPODA. 

Amceba  protetis,  Roesel. — Springy  draw  of  Shunganunga  creek, 
Shawnee  county.     Abundant. 

Amceba  radiosa,  Ehrenberg. — Shunganunga  creek.  Not  yet  abun- 
dantly found. 

Peiomyxa  viiiosa,  Wallich. — Shunganunga  creek.  'Some  collections 
yielded  the  species  in  great  abundance. 

Difflng:ia  g-iobniosa,  Dujardin. — Shunganunga  creek ;  not  rare,  but 
less  common  than  D.  pyriformis. 

Difiin§ria  pyriformis,  Perty. — Shunganunga  creek  and  branches . 
Both  the  typical  form  and  variety  compressa  are  abundant,  but  the 
latter  especially  so.     Both  varieties  are  very  variable  as  to  size. 

oiffingria  nrceoiata.  Carter — Shunganunga  creek.  I  have  seen 
only  the  variety  shown  in  fig.  7,  PI.  XI.,  of  Leidy's  Fresh-water  Rhizo- 
pods  of  North  America. 

Diftiu^ia  acnminata,  Leclerc. — Shunganunga  Creek.     Typical. 

Diffingia  lobostoma,  Leidy — Shunganunga  creek. 

Diftingria  spiralis,  Ehrenb. — Shunganunga  creek. 

Arceiia  discoidefl^  Ehrenb. — Shunganunga  Creek.     Common. 

INFUSORIA. 

Eagiena  viridis,  Ehrenberg.— Spring-fed  pcol  of  Shunganunga  creek, 
Shawnee  county,  among  algae.  Exceedingly  abundant.  Variety  hya- 
lina  also  occurred  with  the  green   variety,    but    rarely.       Variety 
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sanguinea  was  found  by  the  writer  in  large  bright  red  patches  on 
recently  exposed  mud  along  the  margin  of  a  stream  m  Wabaunsee 
county  several  summers  since,  and  identified  by  Rev,  Francis  Wolle  of 
Bethlehem,  Pa. 

iJveiia  vircscens,  Ehr.  (?) — Common  amongst  the  brown  algae 
developing  in  jars  of  water  from  Shunganunga  creek;  autumn. 

Paramceciam  anrelium,  Muell. — Spring  pOOl  from  Shunganunga 
creek.     Abundant. 

Parabiaste,  gen.  nov. — Body  asymmetrical,  sessile  by  the  obliquely 
turned  and  narrowed  base;  oral  and  cuticular  cilia  alike,  the  latter  short 
and  covering  the  entire  body;  mouth  terminal  or  nearly  so,  with  a 
projecting  lip;  nucleus  inconspicuous;  two  contractile  vacuoles,  remote 
from  the  base. 

To  the  above  characters  may  be  added  the  following,  for  the  species: 

Parabiaste  ciavata,  sp.  nov. — (Plate  9,  figs.  6  and  7.]  Body  elon- 
gate, clavate ;  axis  of  base  oblique  to  that  of  the  main  part  of  the  body 
m  extension,  making,  in  contraction,  a  still  greater  angle  [about  eighty 
degrees]  with  it  and  at  the  same  time  becoming  reduced  to  one-half  the 
length,  while  correspondingly  increased  in  thickness  [save  in  the  basal 
tenth  or  twelfth  part] ;  cilia  short,unif orm ;  contracticle  vacuoles  rounded ; 
body  granular,  the  base  free  from  granules  and  clear,  the  change  from 
granular  to  clear  being  gradual. 

Length  .0015  in. 

On  objects  in  muddy  water  from  a  draw  of  the  Shunganunga 
drainage.     May, 

€oiep8  amphacauthus,  Ehr. — Shunganunga  spring  pool. 

istentor  Barretti,  Barett.— On  fresh-water  polyzoa  in  Shunganunga 
creek. 

stentor  coeruieus,  (?). — The  species  here  provisionally  referred 
iiffere  from  Kent's  description  in  possessing  a  posterior  tuft  of  setae, 
bat  not  otherwise,  so  far  as  observed.     Shunganunga  creek.     Common. 

Rbabdostyia  naidetes,  sp.  nov. — Zooids  elongate,  conic  in  the  ex- 
tended state  and  two  and  a  half  to  three  times  as  long  as  broad,  conic- 
pyriform  oi*  produced  ovate  when  contracted,  and  showing  but  a  single 
basal  fold,  pedicle  extremely  short,  one-twentieth  to  one-fifteenth  as 
long  as  the  the  extended  body,  the  latter  about  three  times  as  long  as  its 
greatest  breadth  and  narrowed  for  a  short  distance  above  the  pedicle ; 
cuticular  surface  smooth ;  contractile  vacuole  single,  large,  occupying 
about  half  the  breadth  of  the  body,  and  distally  placed  (partly  within  the 
peristomal  constriction  in  the  extended  zooid);  nucleus  narrowly  oval- 
reniform,  centro-lateral,  the  finely  granular  plasma  inclosing  a  consid- 
erable number  of  rather  large  unequal  granular  bodies;  ciliary  disc 
raised  above  the  deeply  constricted  border  of  the  peristome ;  ciliary 
wreath  formed  of  two  circlets  of  cilia,  the  outer  horizontally,  the  inner 
obliquelv  disposed. 

Length,  .0045  in. 

Habitat.  On  the  sides  of  Dero,  just  in  advance  of  the  caudal 
pavilion. 
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From  its  nearest  allv,  R.  brevipes,  C.  &  L.,  found  on  aquatic  insects, 
it  is  readily  distinguished  by  the  single  basal  fold  and  by  its  form, 
which,  in  the  contracted  state,  always  presents  a  much  more  flowing 
outline. 

I  have  as  yet  seen  this  i.ifusorian  only  from  Shunganunga  creek, 
in  Shawnee  county;  but  it  will  doubtless  occur  wherever  its  host  may 
be  found.  I  have  usually  observed  from  two  or  three  to  perhaps  a 
dozen  on  a  single  worm. 

It  is  not  easily  dislodged,  however  narrow  be  the  passage  through 
which  the  naid  is  crawling,  as  at  such  a  time  it  is  pressed  into  the  soft 
sides  of  its  host,  forming,  as  it  were,  a  part  of  the  latter. 

Broad  forms  with  two  (right  and  left)  nuclei  were  seen,  indicating 
reproduction  by  longitudinal  fission. 

The  species  exhibits  three  states  oi  contraction:  one  non-telescopic, 
elongate  pyriform,  or  elongate  ovate,  with  an  anterior  peristomal 
nipple-like  protrusion;  one  similar,  but  with  the  anterior  end  evenly 
limited;  and  finally  the  telescopic  state  of  contraction,  in  which  the 
mass  of  the  body  is  somewhat  more  shortened. 

vorticeiia  cuciiiins.  From. — Spring-fed  pool  in  the  bed  of  Shun- 
ganunga creek. 

Vorticeiia  procambens.  From. — Spring  pool  in  bed  of  the  Shun- 
ganunga. 

styioniciiia  pustniata,  Ehr Spring  pool  of  the  Shunganunga. 

The  form  here  provisionally  referred  differs  in  some  respects  from 
the  description,  and  requires  further  study. 

Zootbamniniu  snpernum,  gp.  nov.— (Plate  9,  fig.  8).  Bodies, 
when  extended,  conic-ovate,  rather  more  than  twice  as  long  as  broad ; 
pyriform  when  contracted ;  grouped  in  a  head-like  cluster  of  10-12  zooids 
mounted  on  brief  pedicles,t  on  a  long  and  stout  simple  peduncle,  whose 
length  contains  that  of  an  extended  zooid  8  to  12  times ;  peristomal  bor- 
der dilated;  ciliary  disc  moderately  elevated;  contractile  cord  spirally 
disposed  within  the  sheath. 

Length  of  zooids  .0037   in. ;  of  same  with  pedicles  .005  in. :  breadth  of 
common  peduncle  .000^  in. 

Habitat.  On  coenicium  of  a  fresh-water  polyzoan;  Shunganunga 
creek,  Topeka. 

This  species  holds  an  intermediate  place  between  those  with  a 
branching  habit  and  Z.  simplex.  Its  affinities  are  chiefly  with  the 
latter  species.  Kent  speaks  of  the  axial  or  central  position  of  the  con- 
tractile fibre  as  a  distinguishing  feature  of  Zoothamniuii^,  contrasting 
it  with  the  spiral  fibre  of  Vorticeiia  and  Carchesium;  but  one  of  his 
figures  of  Z.  simplex"^  apparently  represents  that  species  with  a  spiral 
bre.  If  his  smaller  figure  be  the  correct  one,  however,  -it  is  possible 
that  our  species  may  have  to  be  referred  to  another  genus. 

Tridiophrya  sessiiis  ,sp.  nov.— (Plate  9,  fig.  9.)  Body  sessile,  sub- 
quadrate,  rather  elongate,  tapering  somewhat  posteriorly ;  tentacles  long 
and  fine,' not  distinctly  capitate,  placed  in  two  groups  at  the  antero- 
lateral angles  of  the  body;  plasma  coarsely  granular. 

Size  unrecorded. 

♦Manualof  the  Infusoria,  PI.  xxxvi,  tig.  17. 

tMerely  the  prodoced  proximal  parts  of  the  bodies;  not  structurally  distinct. 
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This  tentaculif  er  resembles  Tr.  digitata  in  not  having  the  tentacles 
capitate.  It  is  like  Podophrya  phryganidarum,  Stein,  and  P.  Leich- 
tensteinii,  C.  and  L.,  in  the  character  and  distribution  of  the  tentacles; 
but  its  sessile  attachment  refers  it  to  the  genus  under  which  it  is  here 
placed. 

It  occurs  abundantly  upon  Helisoma  trivolvis  in  a  pool  of  peren- 
nial water  in  the  bottom-land  of  the  Kansas  river,  North  Topeka. 

CCELENTERATA. 

HYDKOZOA. 

Hydra  viridis,  (of  authors). — A  species  of  Hydra,  very  common 
among  algae  in  Shunganunga  creek  agrees  perfectly  with  this  species 
as  characterized  in  the  fourth  edition  of  the  Micrographic  Dictionary. 

Hydra  fnsca,  (of  authors). — I  have  found  (in  May)  a  single  spe- 
cimen of  a  bright  brown  Hydra  which  I  refer  to  this  species.  It  oc- 
'5urred  in  the  same  station  as  did  the  preceding. 

VERMES. 
PLATYHELM1NTHE8. 
MeMostomnm  Ehrenbergi,  (?) — In  a  watery  infusion  of  decaying 
animal  matter ;  abundant. 

NEMATELMINTHES. 

Trichina  spivaiis,  Owen — It  is  impossible  to  guard  top  closely 
against  this  dread  parasite,  from  which  Kansas  pork  is  by  no  means 
exempt.  I  have  witnessed  it  in  pork  and  in  the  muscular  tissue  of  a 
person  who  ate  the  insufficiently  cooked  pork,  with  fatal  result,  in  the 
city  of  Topeka.  Other  members  of  the  same  family,  who  ate  of  tne  in- 
fected pork  in  less  quantity,  were  afflicted  with  serious  illness. 

Ciordins  robnstus,  Leidy. — Creeks  and  rivers  of  eastern  and  central 
(and  probably  western)  Kansas;  abundant. 

oordius  varius,  Leidy. — Lake  Inman,  McPherson  county. 

ROTIFERA 

phiio<iina  roseola,  Ehr.  (?) — Shunganunga  creek. 

Rotifer  macrnrus,  Schrank — Shunganunga  Creek ;  common. 

Rotifer  vuigraris,  Schrank. — Shunganunga  Creek. 

Rotifer  tardus,  Ehr.— Shunganunga  creek ;  common. 

Rotifer  macroceros,  Gosse — Shunganunga  creek;  rather  common. 

Eospiiora  aurita,  Ehr — Among  alga?  from  a  draw  on  the  Wash- 
burn College  grounds.     A  very  active  rotifer. 

Coiurns   ambiyteins,  Gosse — Shunganunga  creek;  common. 

Mastij^ocerca  rattus,  Ehr.—Shunganunga  Creek. 

Monostyia  bulla,  Gosao  — Shunganunga  creek ;   very  common. 

pterodina  patina,  Gosse — Shunganunga  creek ;  rather  common 
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BrachionuA  Bakeri,  Ehr.,  var.  — Shuilt^'ailUllga  creek ;   very   COllimoll. 

Braciiioiius  nrceoiaris,Ehr — Shunganunga  creek ;  a  single  speci- 
men. 

:9roteus  qnadricornis,  Ehr. — Shunganunga  Creek. 

There  is  little  doubt  that  the  form  here  recorded  is  the  American 
representative  of  the  well  known  N.  quadricornis,  though  our  form 
differs  from  the  figures  of  Hudson  and  Gosse  in  having  the  posterior 
processes  of  the  lorica  shorter  and  of  more  uniform  taper,  the  anterior 
processes  shorter  and  veiy  much  further  apart.  Length  of  iorica.  Oil  in. 

POLYZOA. 

piamatciia  arethnsa,  Hyatt — A  polyzoan  that  seems  best  referable 
to  this  very  variable  species  is  common  on  the  lower  side  of  submerged 
stones,  old  shells,  etc.,  in  Shunganunga  creek.  I  have  collected  an 
identical  or  closely  related  form  in  Madison  creek,  Davis  county. 

ANNULS  TA. 

^oiosoma  stokesii,  sp.  nov. — Body  Cylindrical,  composed  of  e:ght 
articulations,  or  (in  specimens  undergoing  division)  of  seven  in  the  an- 
terior department,  all  save  the  first  of  which  are  setigerous ;  ornamented 
with  bright  salmon-red  rounded  nuclei,  which  are  usually  most  numer- 
ous near  the  extremities;  setal  fascicles  in  four  rows;  viz.,  two  rather 
closely  associated  on  either  inf ero-lateral  region ;  each  fascicle  composed 
of  four  or  five  unequal  simple  setse;  mouth  and  upper  lip  as  in  JE.  ve- 
nustum,  Leidy;  anal  segment  emarginate. 

Length  of  a  moderately  extended  specimen  with  one  supplemen- 
tary division,  .045  in. ;  breadth  .004  in. 

Quite  common  among  algse ;  Shunganunga  creek. 

In  locomotion,  the  buccal  segment  is  often  laterally  expanded,  and 
the  adjoining  region  slightly  contra,cted,  producing,  as  viewed  from 
above,  a  temporarily  distinct  head  and  neck. 

In  the  process  of  fission,  chains  of  four  or  five  nascent  individuals 
may  sometimes  be  seen,  fed  by  one  busy  mouth.  The  food  is  rotated 
during  digestion,  as  in  Nais,  etc. 

This  species  is  named  in  honor  of  Dr.  A.  C.  Stokes,  who,  in  his  ex- 
cellent little  book,  ''Microscopy  for  Beginners,"  mentions  a  double-fasci- 
cled j^olosoma  observed  by  him,  which  is,  perhaps,  identical  with  it. 

^oiosoma  i^eidyi,  sp.  nov — Body  sub-cylindrical,  consisting  (in  the 
specimen  selected  for  description)  of  an  anterior  and  a  posterior 
department:  anterior  department  including  a  buccal,  unarmed,  and  six 
seti.gerous  segments ;  posterior  department  of  five  setigerous  segments ; 
entire  body  ornamented  with  pale  olive-green  nuclei,  which  are  in  part 
rounded,  but  for  the  most  part  of  rounded-polygonal,  lobate,  and  other 
irregular  outlines ;  mouth  U-shaped  or  pyrif orm ;  oesophagus  extending 
to  between  the  second  and  third  lateral  setal  fascicles,  where  it  enters 
the  abruptly  widened  and  thence  gradually  narrowed  intestine;  setal 
fascicles  arranged  in  four  rows:  two,  closely  associated,  on  either  in- 
f ero-lateral  region;  fascicles  of  the  anterior  department  mostly  com- 
posed of  two  or  three  long,  straight,  slender,  and  plain  setae  and  two  or 
three  simple,  sigmoid,  spine-like  setae  about  half  as  long ;  those  of  the 
posterior  department  being  simply  pairs  of  the  shorter  spine-like  forms. 

Dimensions  not  recorded. 

Shunganunga  creek,  amongst  algae.  May. 
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The  species  is  common,  but  less  so  than  j^.  Stokesii,  whicK  it 
resembles  in  the  general  proportions  of  its  form,  and  which  it  exceeds 
in  size. 

Nais  riviiiosa,  Leidy,  var. — Body  yellowish  white,  often  with  brown 
ish  dots  or  suffusions  anteriorly ;  composed  of  (?)  twenty-one  spinigerous 
segments,  or,  in  division,  with  14  to  20  spinigerous  segments  in  the 
anterior  department;  ujjper  lip  conical,  flattish,  capable  of  proboscidian 
extension;  mouth  circular;  eyes  in  line  with  the  oral  crease;  tail 
slightly  narrowed,  its  extremity  rounded;  alimentary  canal  extending 
as  an  oesophagus  to  the  fifth  armed  segment,  where  it  suddenly  widens 
to  the  first  division  of  the  ventricular  intestine,  within  which,  near  the 
oesophageal  entrance,  is  a  crowded  ring  of  ovate  or  conical  glandular 
bodies ;  each  spinigerous  segment  provided  below  with  two  transverse 
fascicles  of  recurved,  or  sigmoid,  furcate  podal  spines  of  which  there 
are  three  or  four  in  each  segment  save  the  last  one  [or  two?],  which  has 
five  in  each  fascicle ;  each  of  these  segments,  save  the  first  four,  bears 
also,  on  either  side,  two  lateral  seta?,  of  which  one  is  long,  delicate,  and 
feebly  plumose,  the  other  but  half  as  long  and  somewhat  spine-like. 

Length  of  podal  spines  .0046  in.;  length  of  free  portion  of  the 
plumose  setse  about  .006  in. 

Common  among  algse  in  Shunganunga  creek. 

The  Difflugia  cases  and  fragments  of  algse  usually  to  be  seen 
within  the  intestine,  attest  a  mixed  diet,  and  are  much  of  the  time 
subjected  to  slow  rotation  by  ciliary  action. 

The  form  above  described  seems  to  differ  from  typical  N.  rivulosa, 
as  described  by  the  author  of  that  species,  only  in  the  smaller  number 
of  spines  in  the  ventral  fascicles.  I  have  examined  many  specimens 
from  the  above  locality,  but  have  never  found  this  number  to  be  more 
than  four,  save  in  the  last  segment,  which,  as  stated,  has  five.  As  the 
number  of  spines  in  each  fascicle  is  variable  in  many  Naids,  it  is  not 
unlikely  that  specimens  from  other  waters  may  connect  this  variety, 
which  I  provisionally  call  var.  occidentalism  with  the  typical  form. 

Dero  intermedins,  sp.  nov — Caudal  pavilion  Cut  into  six  lobes,  of 
which  four  are  digitate  and  two  (the  two  lateral)  resemble  broadly 
rounded  flanges  which  can,  however,  be  so  rolled  or  curled  as  to  present 
at  times  a  digitate  appearance,  thus  resembling  at  one  time  D.  limosa 
of  Leidy,  and  at  another  D.  obtusa  with  unduly  expanded  lobes. 

Abundant  in  the  Shunganunga. 

The  species  can  here  be  characterized  only  by  allusion  to  the  char- 
acter of  the  caudal  pavilion,  which,  however,  being  of  eminent  diag- 
nostic value  in  this  genus  will  probably  suffice  to  distinguish  it. 

i.nmbricnins  spiralis,  Leidy. — Common  under  Submerged  stones, 
Shunganunga  creek. 
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Geological   Notes  on  the  Region  South  of  the  Great  Bend  of  the 

Arkansas. 

By  F.  W.  Cragin,  S.B. 

In  the  fall  and  winter  of  1884  the  writer  made  a  reconnoissance  of  the 
region  between  Wellington,  Kansas,  and  the  east  line  of  Comanche 
county,  an  accoujit  of  which  was  published  in  Xo.  3  of  the  Bulletin 
(March,  1885),  demonstrating  by  evidence  from  fossils  the  occurrence  of 
the  Tertiary  in  southern  Kansas  as  far  east  as  Harper  county.  He  has 
since  traced  the  diminishing  Tertiary  deposits  eastwardly  to  the  Arkan- 
sas valley  on  the  uplands  both  north  and  south  of  the  Xinnescah  river. 

In  remarks  made  before  the  Lawrence  (1884)  meeting  of  the  Kansas 
Academy  of  Science,  the  writer  called  attention  to  the  similarity  of  the 
red  beds  of  the  Gypsum  Hills  to  those  of  Xew  Mexico,  and  deprecated 
the  prevalent  fashion  of  ignoring  the  claims,  by  earlier  writers,  that  the 
Triassic  existed  in  Kansas,  since  no  evidence  from  fossils*  disputed  such 
claims,  and  lithological  evidence  seemed  to  favor  them.  But  later,  in  the 
article  cited,  he  embraced  the  error,  then  current,  of  referring  the  red 
sandstones  of  southern  Kansas  to  the  Cretaceous.  He  further  wrongly 
assigned  all  the  formations  between  the  great  gypsum  horizon  and  the 
base  of  the  Tertiary  southwest  of  Sun  City  to  the  Benton  epoch.  Hav- 
ing made  frequent  excursions  to  this  region  since  the  publication  of  his 

*  The  supposed  Scaphites  and  Inoceramus  casts  from  the  red  beds  near  Medicine  Lodge 
(Bui.  B.  p.  99)  the  writer  now  suspects  are  but  imitative  concretions,  though  uuMiistakable 
casts  were  stoutly  averred,  by  a  quarryman,  to  have  been  excavated  trom  the  locality 
whence  these  were  taken,  viz.,  the  flauk  of  an  isolated  butte,  six  or  seven  miles  southwest 
of  Medicine  Lodge. 
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former  articles*,  the  writer  wishes  to  offer  a  few  considerations  concern- 
ing its  geology  as  he  now  understands  it.  The  evidence  for  the  Trias  in 
Kansas,  though  based  on  lithological  resemblances  and  assumed  contin- 
uity of  the  Trias  of  ^N'ew  Mexico,  etc.,  with  occurrences  in  southern  Kan- 
sas, is  now  generally  regarded  as  all  but  conclusive.  Yet  the  distinctly 
Permian  affinities  of  the  fossils  from  the  lower  red-beds  of  northern 
Texas  and  southern  Indian  Territory  should  at  least  make  us  very 
wary  of  assenting  to  any  such  thickness  of  the  Triassic  in  Kansas  as  that 
(1100  feet)  ascribed  to  it  by  Mr.  Hay  at  the  late  meeting  of  the  Kansas 
Academy  of  Science. 

In  passing  any  selected  horizon  in  the  red-beds,  the  deposits  seem 
to  abandon  their  previous  lithological  characteristics  only  in  part.  It 
is  unquestionable  that  the  sandstones  exposed  in  the  canyons  of  the 
Cedar  and  the  Gypsum  Hills,  and  those  of  the  red-beds  above  the  massive 
gypsum  of  the  latter,  have,  in  a  general  way,  an  intense  red  color  and  a 
peculiar  light,  fine,  lithological  character  as  compared  with  those  of 
lower  geological  position;  yet  other  sandstones,  within  a  few  feet  of  the 
summit  of  the  red-beds  can  scarce,  if  at  all,  be  distinguished  lithologically 
from  the  building  rock  of  Anthony,  the  horizon  of  which  passes  under 
the  base  of  these  hills. 

Both  westward  and  (in  deep  borings  in  southern  Kansas)  upward  the 
Permo-carboniferous  red  and  green,  or  white,  clays  and  massive  cherty 
and  vesicular  limestones  gradually  give  place  to  blue  and  gray  claysj  and 
thin  calcareous  shales,  then  to  gritty  red  shales  and  marls  with  local 
reddish  -  white  to  light  reddish  ^  brown  calcareous  sandstones,  and  at 
length,  in  the  upper  part  of  the  red-beds,  to  red  (locally  white)  gypsifer- 
ous  marls  and  shales,  with  soft,  thick-bedded,  and  intensely  red  calcareous 
sandstone,  associated  with  gypsum  and  local  reversions  to  impure  lime- 
stones more  or  less  like  some  at  the  base  of  the  series.  Unconformably 
upon  all  this,  rest  Cretaceous  and  Tertiary  deposits. 

Conformity  in  position  and  lithological  character  between  the  Per- 
mian and  Triassic  is  well  kuown  to  occur  in  England  and  in  many  parts 
of  Europe,  so  that  it  is  sometimes  not  an  easy  matter  to  tell  whether  the 
rocks  are  Permian  or  Triassic,J  save  where  fossils  are  found  to  tell  the 
story,  though  the  line  thus  established  is  there  plainly  drawn. 

In  view  of  the  recent  discoveries  in  Texas,  I  am  inclined  to  regard 
the  lowest  of  these  brighter  red- beds  in  the  Cedar  Hills,  as  seen  at  the 
southern  and  eastern  base  of  these  hills,  as  the  provisional  line  between 
the  Triassic,  or  Jura-trias,  and  the  Permian  in  Kansas.  On  this  view, 
the  thickness  of  the  Jura-trias  in  Kansas  varies  from  a  few  feet  to  two 
hundred  in  parts  of  the  counties  of  liice,  Keno,  Kingman,  and  Harper, 
and  may  possibly  reach  four  hundred  feet  on  the  upper  waters  of  the 
Medicine  river.  A  thickness  of  at  least  fifty  feet  of  the  deposits  which  I 
refer  to  the  Jura-trias  has  been  penetrated  in  a  boring  at  Great  Bend  ; 
but  in  the  material  of  the  boring  .at  Ellsworth  I  cannot  recognize  them- 

*  Bui.  3,  pp.  85-91,  and  Bui.  5,  pp.  166-168. 

tin  these  is  the  rock-salt,  which,  though  extensive,  is  strictly  local. 

t  Geikie.    Text  Book  of  Geology,  2a  ed.,  1885,  p.  757. 


A  red  bank,  just  north  of  Odee,  in  south-centrjil  Meade  county,  is  prob- 
ably the  most  westerly  exposure  of  the  red-beds  in  Kansas. 

Interposed  between  the  Tertiary  and  the  red-beds  in  portions  of  Bar- 
ber, Comanche,  and  Kiowa  counties,  is  an  island-like  remnant  of  the 
Cretaceous  whose  fauna  is  foreign  to  anything  known  north  of  the  Ar- 
kansas river  *  It  is  composed  of  a  basal  stratum  of  obliquely  laminated 
sandstone  from  five  to  forty  feet  in  thickness,  mostly  incoherent  and 
often  gorgeously  variegated,  superseded  by  eight  to  twenty  or  more  feet 
of  friable  black  shale,  and  this  by  a  usually  thicker  series  of  dark  (below) 
to  olive-brown  (above)  or  olive-gray  shale  with  laminae  of  arenaceous  lime- 
stone, sometimes  higlily  charged  with  fossils,  but  sometimes  barren.  The 
following  is  a  section  of  it  in  its  best  development,  as  it  presents  itself  in 
a  ravine  and  hill  just  southwest  of  Belvidere,  on  the  Medicine  river: 


No. 

Approx. 
Thick- 
ness (FT.) 

Description. 

Top 

of 

hill 

(This  horizon  overlaid  in  neighboring  heights  with  Tertiary  conglomerate.) 

1 

25-30 

Light  olive-brown  or  yellowish-brown  earthy  shale,  with  numerous  thin 
stony  layers  of  Ostrea  conglomerate  in  which  (to  the  very  topmost  layers) 
occasional  very  large  specimens  of  Qryphxa  PUcheri  are  imbedded.  The 
Ostreais  an  extremely  thin-shelled  species,  with  shallowly  concave  lower 
valve  and  glossy  purple-red  color. 

2 

40-50 

Same  as  No.  1  (from  which  it  is  elsewhere  noi  separable,  and  here  not 
sharply  so)  but  with  additional  thin  layers  ot  brown-yellow  Cdlcareous  sand- 
stone, which  are  lor  the  most  part  barren  of  fossils. 

3 

35-40 

Shales  very  similar  to  those  of  Nos.  1  and  2,  but  becomin:^  darker  below ' 
and  thus  grading  imperceptibly  into  the  upper  part  of  those  of  No.  4 ;  alter 
nating  throughout  with  numerous  bands  of  hard,  arenaceous,  yellow  lime- 
^itone.  the  latter  usually  charged  heavily  with  shells,  among  which  Oyprime- 
ria  crassa  and  an  undetermined  Tarritellaf  (allied  to  T.  Marnochii  but  smaller 
and  less  coarsely  granulated)  are  two  of  the  most  conspicuous  and  charac- 
teristic. 

4 

15-20 

Black  friable  shale,  with  occasional  yellow  or  brown  streaks,  often  im- 
pregnated with  sulphuric  acid  and  charged  with  radiate  and  rhomboidal 
selenite  crystals,  with  occasional  bands  of  dark  arenaceous,  limestone  (rarely 
compact  sandstone)  charged  with  fossils  apparently  identical  with  some  in 
No.  3,  (elsewhere  bearing  bands  of  lignite.) 

5 

.5-1 

A  compact  shell-conglomerate,  comprising  a  large  and  remarkable  as- 
semblage of  species,  partially  listed  below,  several  of  the  most  character- 
istic of  which  are  still  unidentified.  A  very  small  form  of  Onjphxa  PUcheri  is 
the  most  abundant  species;  Turritella  Marnochii  and  Serpuln  (?)  intrica  abound. 

6 

20—40 

Obliquely  laminated,  mostly  incoherent  (rarely  hard)  sand-stone,  often 
grav,  but  in  large  part  gorgeously  decorated  with  crimson,  purple,  scarlet, 
orange,  yellow,  Drown  and  other  colors  This  rock  is  often  highly  impreg- 
nated with  sulphur  (chiefly  in  the  upper  part)  which  often  incrusts  its  expos- 
ures with  a  yellow  ''blossom; '  fragments  of  a  charcoal-like  lignite,  and  bands 
of  the  same,  are  the  only  indications  of  fossils  thus  far  found. 

7 

Fine,  soft,  brick-red  shales,  marls  and  sandstones,  forming  here  the 
■summit  ofthe  pre-cretaceous  "red-beds." 

*  My  first  visit  to  this  horizon  was  in  early  January,  1885.  when  the  ground  was  in  part 
covered  with  snow.  The  latter  prevented  very  efficient  exploration,  but  I  discovered  two 
thin  strata  composed  larsicly  of  Ostrea  and  Gryphxa  (Bui.  3,  p  90.)  and  obtained  a  slab  of  rock 
collected  by  Mr.  George  Schepf  on  the  Mediciue  river,  above  Sun  City,  in  which  I  later  iden- 
tified Cyprimeria  crassa.  MecK.  Earlier  discovery  of  like  occurrences  in  southern  Kansas 
was  made  by  Prof.  St.  John  from  material  collected  by  Mr.  Geo.  S.  Chase  of  Topeka.  (See 
Third  Bien.  Rep.  ofthe  Kansas  State  Board  of  Agriculture,  p.  588,  also  note  at  end  of  article.) 

t  This  is  perhaps  T.  seriatim-graniUata,  to  the  description  of  which  I  have  not  yet  had 
.access.    The  true  T.  Marnochii,  however,  also  occurs  here,  but  rarely. 


The  sandstone,  ^o.  6,  is  in  some  places  fine,  and  incoherent— even 
floury;  occasionally  its  upper  portion  approaches  the  character  of  No.  4, 
with  No.  5  abruptly  interpolated  in  the  midst  of  the  gradation.  It  fre- 
quently weathers  into  chimneys,  table  rocks,  and  other  fantastic  forms 
over  large  areas,  to  which  its  brilliant  colors  add  weird  beauty,  as  we 
view  it  from  some  neighboring  height. 

The  shell-conglomerate,  No.  5,  is  the  richest  horizon  in  invertebrate 
fossils  that  I  have  seen  in  Kansas.  But  slightly  explored,  it  has  already 
yielded,  within  an  average  vertical  limit  of  six  or  eight  inches,  upward  of 
thirty  species,  of  which  I  have  thus  far  been  able  to  identify  the  following 
only:  Qryphcea  PitcTieri  Mort.  (small  form  only,  accompanied  by  a 
form  I  cannot  as  yet  distinguish  from  the  Jurassic  Ostrea  strigilecula,. 
perhaps  a  variety  of  Gr.  Pitcheri) ;  Exogyra  Texana  Roem.;  Ostrea  ( f)  ano- 
mioides  Mk.;  Pecten  {Neithea)  quinquecostata  Sowerby*;  Trigonia  Em- 
oryi  Con.  (common);  a  radiately  ribbed  species  of  Pinna  with  the  angu- 
lar divergence  of  P.  Lahesii  AVhite;  Cyprimeria  sp.j;  (?)  Gouldia  sp,; 
Turritella  MarnocTiii  White  (a  large,  coarsely  nodulose  variety,  abundant) 
Serpula  inti^ica  White  (abundant);  Ammonites  (V)  percarinatns  Shum.J 
Some  of  the  most  characteristic  forms  I  cannot  yet  identify.  Their  sub- 
stance and,  in  part,  the  matrix  of  the  layer  have  been  converted  into  sub- 
crystalline  calcite.  Often  the  matrix  becomes  a  ferruginous  sand  or  clay, 
when  the  fossils  become  ill-preserved,  often  unrecognizable  as  such,  their 
horizon  then  becoming  a  yellowish  band.  Even  this  is  often  lacking,  as 
are  indeed  in  some  localities  all  evidence  of  fossils.  In  such  places  the 
entire  Cretaceous  series  is  usually  much  diminished. 

The  fossils  of  No.  4  are  in  the  upper  half  only,  and  are  rare  and,  so 
far  as  seen,  too  poorly  preserved  for  identification. 

Some  of  the  fossils  of  No.  3  range  up  into  Nos.  2  and  1,  notably  the 
large  Gryphcea  Pitcheri,  but  not  in  all  localities.  These  three  numbers 
represent  two  intergraduating  paleontological  horizons;  the  upper  char- 
acterized by  the  thin,  compressed,  oyster  conglomerate  plates,  the  lower 
by  yeUow-colored  Cyprimeria  crassa  and  Turritella-bearing  layers.  The 
latter  has  thus  far  yielded  over  twenty  species  of  fossils,  of  which  the 
following  have  been  identified: 

O^^rea  (4  spp.  indet.);  Exogyra  columhella  Meek;  Exogyra  fornicfii- 
Zato  White  (common);  Gryphcea  Pitcheri  Mort.  (large,  common);  Gry- 
phcea (?)  Bryani  Gabb;  Neithea  quinquecostata  Sowerby;  Cyprimeria 
crassa  Meek,  (large,  attaining  3.25  in.  in  length,  antero-posteriorly) ;  Tri- 
gonia Emoryi,  Con.  (very  rare);  Avicula  sp.;  Mactra  sp.;  Lueina  sp.; 

*  Our  specimens  have  the  equal  secondary  costse  two  in  number,  with  a  third  and  some 
times  a  fourth  more  or  less  deveiopnd  on  the  flant  of  the  primary  costse.  The  wings  show 
the  folds  characteristic  ol  the  sub  genus  Neithea. 

t  In  form,  size,  thickness,  and  dentition  this  shell  closely  resembles  the  C.  crassa  of  No. 
3.  It  has  two  to  four  of  the  outer  zones  of  growth  strongly  imbricated,  or  terraced.  This 
feature  occurs  is  some  specimens  from  No.  3;  but  in  those  from  No  5  it  is  constant,  and  so 
much  more  pronounced  as  to  constitute  a  variety  characteristic  of  the  latter  horizon.  A 
marginal  fragment,  of  a  specimen  of  this  variety  cannot  easily  be  mistaken  for  a  frngment 
from  No.  3.  It  will  therefore  be  convenient  to  designate  this  form  as  Cyprimeria  crassa,  Mk., 
var.  gradata. 

X  Since  the  above  was  written  I  have  identified  the  following  additional  forms  from  No. 
5:  Cardium  Texnnum  Con.,  Pholadomya  Sancti-sabss  Ucem.,  if)  Modiola  Burlijigtonaisis  Whitf.,. 
(?;  Leiopistlia  protexta  Con.,  Limopsis,  (?)  Scalaria,  Ammonites  {l)pedemalis  von  Buch,  and  a. 
coral  of  the  family  Aetrseidae. 
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Cyprina  ovata  M  &  II.;  (?)  Anchtira  sp.;  Turritella  Marnochii  White 
(rare);  'Turritella  sp.  (very  abundant);  C^)  Nuculana  sp. 

I  have  two  specimens  of  Ostrea  diluviana  also  from  this  region,  but  I 
cannot  say  from  wiiich  number  they  were  derived.  The  stony  laminae  of 
Nos.  1  and  2  contain  few  species  in  their  upper  portions  save  the  com- 
pressed Ostrea  and  occasional  Gryphoia  Fitcheri  and  G.  fornumlata ; 
but  lower  down,  these  may  be  found  mingled  with  Cypriineria  orassa  or 
almost  any  other  species  of  No.  3. 

I  have  traced  this  peculiar  Cretaceous  series  northward  to  a  point 
about  six  miles  south  of  Bucklin,  Kansas,  and  have  found  the  smaller 
Gryphau  Fitcheri  and  fragments  of  several  of  its  fossils,  together  with 
characteristic  fragments  of  the  upper  Cyprimeria  and  Ostrea  conglomer- 
ates, and  fragments  of  the  Pre-cretaceous  red  marl,  included  in  ledges  of 
the  basal  calcareous  conglomerate  of  the  Tertiary  in  the  border  of  the 
upland  north  of  Sharon.  Its  western  limit  has  not  yet  been  determined, 
but  I  believe  that  the  series  is  continuous  with  the  similar  occurrences 
in  Xew  Mexico,  though  largely  concealed  in  the  intervening  district  by  a 
mantle  of  later  Cretaceous  and  Tertiary  deposits. 

The  above  partial  study  of  the  Medicine  river  Cretaceous  suffices  to 
show  something  very  Uke  the  fauna  of  the  recently  discovered  Comanche 
series  of  Texas,  which  is  said  to  be  lower  than  the  Dakota,  or  lowest 
hitherto  known  American  Cretaceous.  Yet  our  series  contains,  certainly 
in  No.  3,  and  apparently  in  Xo.  5 '  also,  shells  that  have  been  assigned  by 
Xewberry  to  the  Colorado  of  ^N^ew  Mexico  and  by  HiU  to  the  middle  Cre- 
taceous of  his  Texas  section. 

For  example,  the  Cyprimeria  crassa  is  assigned,  in  Newberry's  report 
on  the  Macomb  expedition,  and  by  Hill  in  his  above-cited  paper,  to  a  po- 
sition at  least  not  lower  than  the  Dakota;  yet  in  the  Medicine  river 
beds  both  Gryplma  Fitcheri  and  Exogyra  forniculata  occur  abundantly 
not  only  with,  but  far  above  the  range  of  the  C.  crassa. 

I  am  at  a  loss  to  reconcile  with  Dr.  Newberry's  section  of  the  Colo- 
rado valley  (X.  M.)  Cretaceous*  Dr  White'sj  and  Prof.  Ilill'sJ  statements 
that  no  species  of  the  Comanche  fauna  is  known  to  reach  up  into  the 
middle  Cretaceous.  If  the  Dakota  be  proven  to  be  superimposed  upon 
the  Comanche  series,  either  the  leaves  mentioned  by  Newberry  from  his 
No.  4  do  not  prove  the  Dakota  age  of  the  latter,  or  else  Gryphwa  FitcheH 
occurs  above  the  Comanche. 

But  I  am  not  now  prepared  to  discuss  the  relations  of  these  southern 
Kansas  Cretaceous  deposits  to  those  of  New  Mexico  and  Texas.  The 
facts  already  ascertained  seem  of  sufficient  interest  to  present  here,  but 
critical  discussion  must  be  reserved  till  after  the  completion  of  studies 
now  in  progress. 

Note.— Since  writing  the  above,  I  have  discovered  some  of  the  char- 
acteristic fossils  of  the  upper  part  of  the  Belvidere  section  in  the  western 
part  of  McPherson  County. 

*  Macomb's  Expl.  Exped.,  p.  99, 

+  Proc.  Phila.  Acad.  1887,  p.  43. 

X  The  Texas  Section  of  the  American  Cretaceous,  p.  306. 
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EIGHTH    REPORT  OF  THE    PROGRESS  OF  THE  WASHBURI^ 
COLLEGE  BIOLOGICAL  SURVEY  OF  KANSAS. 

[letter  of  transmittal.] 

Washburn  College,  Topeka,  Kan.,  } 
February  15,  1889.  S 

To  the  Board  of  Trustees  of  Washburn  College : 

Hereby  introduced,  to   be  printed  and  distributed  within  the- 

present  month,  and  at  the  same  time  submitted  for  your  approval,, 

is    the   Eighth    Report  of    Progress   of   the    Washburn   College 

Biological  Survey  of  Kansas;  in  submitting  which,  I  am 

Very  respectfully  yours, 

F.  W.   Cragin, 

In  charge  of  the  Survey. 


Fourth  Series  of  Notes  on  the  Fishes  of  Kansas. 

By  Chas.  H.  Gilbert,  Ph.D. 

The  material  here  reported  upon  was  collected  by  Prof.  F.  W.  Cragin* 
during  the  summer  of  1887,  the  region  specially  investigated  being  the 
northwestern  portion  of  Kansas,  along  the  upper  courses  of  the  Repub- 
lican and  Solomon  rivers.  The  only  fishes  hitherto  collected  in  this 
region  are  those  described  by  Prof.  O.  P.  Hay  in  the  Proc.  U.  S.  ]^at. 
Mus.  1887,  pp.  242-253.  Comparison  shows  the  two  lists  to  be  almost 
identical  where  similar  localities  have  been  visited  by  the  two  collectors, 
but  the  limited  number  of  species  obtained  leads  to  the  belief  that  only 
the  commonest  forms  have  been  secured  and  that  much  yet  remains  to 
be  done  in  this  portion  of  the  state. 

Interesting  collections  were  also  made  by  Prof.  Cragin  in  the  Osage  R. 
at  La  Cygne,  and  in  Five-mile  creek,  (through  Spring  river,  a  tributary  of 
the  Neosho)  on  the  Quapaw  Reservation,  Ind.  Ter.,  one  mile  south  of  the 
Kansas  line. 

For  convenience  of  reference,  the  species  are  here  listed  by  localities. 

A.    The  Republican  River,  near  Wano,  Cheyenne  Co.,  and  its^ 

TRIBUTARY,  SaPPA  CrEEK,  AT  ObERLIN,  DeCATUR  CO. 

1.    Amiurus  melas    Raf. — Obcrlin. 

9.    Notropis  deliciosus  lineolatus    Agassiz. 

=Cliola  strarninea.  Bull,  i,  p.  12. 
Notropis  lateralis  ( by  mistake  for  lineolatus  Ag.)  Bull,  ii,  p.  207. 
In  recent  publications  Dr.  D.  S.  Jordan  has  recognized  the  eastern  rep- 
resentative of  delicios'as  as  a  valid  subspecies  (^'stramineiis'")  to  be  dis- 

♦Asslsted  by  James  L.  Poston  and  Dana  Mc Vicar,  in  the  Washburn  CoUege  Natural  History- 
Expedition  of  1887. 
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tiiiguished  by  the  smaller  size  of  the  scales.  Specimens  in  my  collection 
from  Ohio,  Indiana,  Iowa,  ^Missouri,  Arkansas,  and  Texas  agree  in  hav- 
ing 33  to  36  scales  along  the  lateral  line,  34  being  apparently  the  normal 
number  from  each  of  the  localities.  I  find  myself  unable  to  distinguish 
in  any  way  stramineus  from  typical  deliciosus  of  the  west  and  south. 
All  specimens,  however,  which  1  have  received  from  Kansas,  excepting 
those  from  La  Cygne,  are  distinguishable  at  sight  from  ordinary 
delioioms  by  the  smaller  eye,  which  varies  with  size  of  specimen  from 
.08  to  .07  of  length  (3  to  m  in  head),  typical  deliciosus  having  the  eye  .09 
to  .08  of  length  (2%  to  3  in  head).  This  form  I  propose  to  distinguish 
provisionally  as  subspecies  lineolatus.  The  name  would  seem  to  be  avail- 
able, as  I  am  informed  by  Dr.  Jordan  that  one  of  the  original  types  of 
Urieolatiis,  still  preserved  in  the  British  Museum,  is  apparently  identical 
with  deliciosus,  but  has  the  eye  about  3^  in  head. 

Lineolatus  has  been  taken  in  the  Republican  river  and  its  tributary, 
Sappa  creek,  in  Cheyenne  and  Decatur  counties,  in  the  north  fork  of 
Solomon  river  and  tributaries  in  Phillips  and  Smith  counties,  in  Ward's 
creek,  Shawnee  Co.,  in  the  Arkansas  river  at  Garden  City  and  in  Elk 
creek,  Barber  Co.  Typical  deliciosus  occurs  in  the  Osage  river  at  La 
Cygne,  and  has  been  taken  at  Ottumwa,  Iowa.  On  the  other  hand 
lineolatus  was  found  at  Lexington,  Mo.,  by  Jordan  &  Meek  in  1884.  It 
seems  probable  that  lineolatus  is  found  alone  in  central  and  western 
Kansas,  and  that  its  range  overlaps  that  of  deliciosus  in  eastern  Kansas 
and  western  Missouri.    I  have  found  no  intermediate  forms. 

Specimens  from  northw^estern  Kansas  are  very  pale  and  silvery,  while 
those  from  the  central  and  southern  portions  of  the  state  are  much  dark- 
er than  is  usual  in  deliciosus.  The  snout  is  usually  more  bluntly 
rounded  than  in  deliciosus,  this  feature  being  especially  well  marked  in 
specimens  that  are  already .  described  from  Elk  creek.  Barber  Co.  In 
specimens  from  the  same  locality,  I  find  the  lateral  line  to  vary  from  32 
to  37. 

3.  Xotropis  topeka   Gilbert. — Oberlin. 

4.  Notropis  lixtrensis    Girard, — Oberlin. 

5.  Notropis  jejunus    Forbes. 

This  species  has  not  been  previously  recorded  west  of  Illinois,  and  its 
discovery  in  northwestern  Kansas  is  another  illustration  of  how  little  is 
know^n  concerning  the  distribution  of  our  fresh-water  fishes.  Besides 
the  Illinois  records  and  the  one  here  made,  we  know  of  the  occurrence  of 
the  species  only  in  the  Monongahela  river  in  Pennsylvania,  where  it  was 
taken  by  Mr.  BoUman,  and  in  the  Little  Miami  river,  near  Cincinnati, 
where  I  have  found  it.  The  three  specimens  taken  by  Prof.  Cragin  in 
Sappa  creek  at  Oberlin,  have  been  compared  with  types  of  the  species 
from  Illinois,  and  agree  perfectly  with  the  original  description. 

6.  Phenacobiiis  mirabilis    Girard. — Oberlin. 

7.  Seinotilus  atromaculatus    Mitchill. — WanO. 

8.  Fundulus  zebrinus    Jordan  &  Gilbert.— Wan O. 

9.  Lepomis  hiimilis    Girard. — Oberlin. 

10.    £theostoina  olmstedi  maculatum    Agassiz. — Oberlin. 
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B.    North  Fork  of  Solomon  River  and  Tributaries. 

Collections  were  made  in  the  river  at  Logan,  Phillips  Co.,  and  at  Har- 
lan, Smith  Co.,  in  Middle  Beaver  creek  in  Smith  Co.,  and  in  a  spring 
branch  of  Spring  creek  near  Smith  Center,  Smith  Co. 

1.   Amiurus  meias  Raf.— At  Logan,  Harlan,  and  in  Middle  Beaver  Cr. 

».    Ictalurus    punctatus    Raf.— Harlan. 

3.  Noturus  flavus   Raf. — Logan,  Harlan. 

4.  catostomus  teres   Mitchiii. — Logan,  Middle  Beavcr  Cr. 

5.  campostoma  anomaium  Raf. — Middle  Beaver  Cr.,  Spring  branch 
Spring  Cr. 

6.  Hybognathus  nuchalis    Agassiz. — Logan. 

7.  Pimepiiaies  promeias   Raf.— Logan,  Middle  Beaver  Cr., 

«.    Notropis  delicios'us   lineolatus    Agassiz. — Logan,    Middle    BeavCr    Cr., 

Spring  Cr. 

9.   Notropis  lutrensis  Girard.— Logan,  Middle  Beaver  Cr.,  Spring  Cr. 

10.  Notropis  mcgalops  Raf. — ^Logan. 

11.  Phenacobius  mirabilis    Girard. — Logan. 

12.  semotiius  atromacuiatus   Mitchiii. — Middle  Beaver  Cr.,  Spring  Cr. 

13.  Fuiiduius  zebrinus  Jordan  &  Gilbert.— Taken  in  a  Spring  branch  of 
Sand  creek,  five  miles  southwest  of  Logan,  where  it  was  apparently  the 
only  species  frequenting  the  stream.    Found  also  at  Logan. 

14.  L,epomis  Iiiiinilis    Grd. 

]!^roTE.^In  Frof.  Hay's  list  of  fishes  from  Solomon  river  (1.  c.)  ^'No- 
tropis maerostoma''-=^N.  lutrensis,  juv.,  and  ''I{otro2ns  ceneohis"=^]Sl'. 
topeka  Gilbert. 

C  Osage  Eiver  at  La  Cygne,  Linn  Co. 

1.  Ictalurus  punctatus    Raf. 

2.  Noturus  flavus    Raf. 

3.  Notropis  tieiiciosus  Grd.— This,  as  already  stated,  is  the  typical 
form,  and  indistinguishable  from  eastern  and  southern  specimens. 

4.  Notropis   lutrensis    Grd. 
5*    Notropis  rubrifrons    Cope. 

6.  Phenacobius  mirabilis    Grd. 

7.  Hybopsis  biguttatus    Kirtland. 

8.  Dorosoma  cepedianum  Le  Sueur. 

9.  Licpouiis  Iiuniilis    Grd. 

10.  Licponiis  cyanellus  Raf. 

11.  EtiicQstoma  phoxocephaium  Nelson.— The  first  definite  Kansas 
record  for  this  species. 

I>.    Five-mile  Creek,  Quapaw  Reservation,  I.  T. 

1.  Cainpostoina  anonialuin    Raf. 

2.  Clirosomus  erytlirogaster    Raf, 

3.  Notropis  cainurus    Jordan  &  Meek. 

This  species  most  closely  resembles  in  appearance  and  structure 
Notropis  gdlacturus.  It  differs  from  the  latter  in  the  persistent  crenation 
of  the  pharyngeal  teeth,  the  larger  scales,  and  a  number  of  minor  details 
indicated  in  the  subjoined  table  of  comparative  measurements.  The 
outhne  of  the  head  in  the  two  species  is  very  similar,  the  snout  being 
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somewhat  bluntly  rounded,  but  not  overpassing  the  mouth,  and  the 
premaxillaries  anteriorly  on  a  level  with  lower  portion  of  pupil.  Both 
head  and  body  are  deeper  in  camurits,  the  lateral  line  being  in  conse- 
quence more  conspicuously  decurved.  In  camurns  the  masticatory 
surface  of  the  pharyngeal  teeth  takes  the  form  of  a  shallow  groove, 
rendered  very  oblique  by  the  elevation  of  its  inner  edge  to  form  a  con- 
spicuous ridge,  which  is  then  sharply  serrate  in  the  young  and  crenate 
in  adults.  Specimens  of  galaotiirtis,  2,%  inches  long  and  less,  have  teeth 
precisely  similar,  the  serrations  being  very  strongly  marked,  but  in  older 
individuals  the  inner  edge  becomes  rapidly  lower,  losing  at  the  same 
time  its  serration,  until  finally  the  grinding  surface  becomes  a  well- 
developed  groove,  bounded  by  equal,  entire  edges. 

In  coloration  camurus  differs  little  from  galacturus.  The  back  is 
dusky-greenish,  the  lower  half  of  sides  and  the  beUy  silvery.  A  con- 
spicuous narrow  vertical  steel-blue  bar  immediately  behind  the  head, 
separated  posteriorly  by  a  narrow  interspace  from  a  second  much  wider 
bar.  Middle  of  caudal  peduncle  occupied  by  a  dark  steel-blue  streak, 
most  conspicuous  in  the  young,  ending  behind  in  a  diffuse,  dusky  patch 
at  base  of  caudal.  A  dusky  vertebral  streak.  Scales  on  lower  half  of  sides 
with  conspicuous  intramarginal  series  of  coarse  black  specks.  Caudal 
with  a  wide  milky- white  band  across  basal  portion,  less  marked  than  in 
galacturus,  and  not  as  m  the  latter  divided  into  two  areas  separated  by 
the  dusky  median  rays.  This  coloration  of  .the  caudal  fin  is  rarely 
evident  in  young  camurus,  and  can  not  be  confidently  looked  for  in 
adults  preserved  for  any  length  of  time  in  alcohol. 

TABLE  OF  COMPARATIVE  MEASUREMENTS. 


SPECIES. 


Locality 


Extreme  length 

Length  to  base  of  median  caudal  rays , 

Greatest  height  of  body.  

Least  height  of  tail  

Head.— Greatest  length.  * 

Distance  from  snout  to  nape 

Greatest  width 

Width  of  interorbital  area . . . 

Length  of  maxilla 

Length  of  mandible 

Length  of  snout 

Length  of  operculum 

Diameter  of  orbit... 

Dorsal.— Distance  from  snout 

Length  ot  base  

Greatest  height ; 

Number  of  rays 

Anal.— Greatest  height 

Number  of  rays 

Pectoral.  -Distance  from  snout 

Length 

Ventral.— Distance  from  snout 

Length 

Scales.— Number  in  lateral  line 

Number  of  longitudinal  series  above  lateral  line. 


N.  CAMTRUS. 


Five-mile  Cr. 
Ind.  Ter. 


Inches 

and 
lOOths. 


37 


looihs 

of 
length 


27 
12 
26 
20 

8 

9^ 

6^ 

8 

7 
51 

12^ 
20 


N.  GALACTURUS. 


Big  Creek, 
Jenn. 


Inches 

arid 
lOOths. 


2.7 


lOOths 

of 
length. 


25 
tl 
24 
19V^ 

9 

7^ 
8H 

7 

52 
12 
19 


14 


24 
19 
50 
18H 
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The  differences  here  indicated  have  been  verified  on  a  large  number  of 
specimens  of  both  eamurus  and  galacturus.  The  most  reliable  points 
distinguishing  eamurus  are  the  larger  head,  deeper  body,  larger  eye  and 
mouth,  and  the  smaller  number  of  scales  in  the  lateral  line.  In  an  adult 
male  specimen  of  camui'us  four  inches  long,  taken  at  Carthage,  Mo., 
the  dorsal  fin  is  much  elevated,  "the  longest  ray  being  one-fourth  of  the 
length. 

The  geographical  distribution  of  eamurus  will  prove  an  interesting 
subject  for  investigation.  The  species  is  now  known  only  from  Fort  Lyon, 
Col.,  (the  type  specimens  coming  from  the  Arkansas  R.  at  that  point) 
and  from  the  iS'eosho  river  and  tributaries  in  adjoining  parts  of  Kansas, 
Indian  Territory,  and  Missouri.  It  has  been  collected  by  Dr.  W.  S.  New- 
Ion  at  Oswego,  Kans.,  and  by  Prof.  I.  D.  Graham  at  some  point  on  the 
Xeosho  not  specified;  was  found  by  the  writer  and  Prof.  S.  E.  Meek  in 
Spring  river  and  Center  creek  (tributaries  of  the  Xeosho)  near  Carthage, 
Mo.;  and  has  now  been  taken  by  Prof.  F.  W.  Cragin  in  Five-mile  creek, 
on  the  Quapaw  Reservation,  I.  T.  These  Xeosho  localities  could  all  be 
included  within  a  circle  having  a  radius  of  twenty-five  miles,  and  within 
this  area  the  species  is  evidently  abundant,  no  collection  having  been 
there  made  which  failed  to  include  it.  It  was  not,  however,  found  by 
Profs.  Cragin  and  Kelly  nearer  the  source  of  the  Xeosho  at  Emporia, 
Kans.,  and  further  collections  from  this  part  of  the  stream  are  obviously 
desirable.  The  extensive  collections  which  have  now  been  made  in 
Iowa,  Kansas,  and  Missouri  warrants  us  in  inferring  the  probable 
absence  of  eamurus  from  the  prairie  streams  tributary  to  the  Kansas 
and  Missouri  rivers.  It  is  probably,  also,  limited  in  its  distribution  in 
the  Arkansas  basin,  as  Prof.  Cragin  failed  to  secure  it  in  tributaries  of 
the  Salt  Fork  of  the  Arkansas  in  Barber  Co.,  Kans.,  and  Dr.  Jordan  and 
the  writer  did  not  find  it  in  the  vicinity  of  Fort  Smith,  Ark.  Prof.  B.  W. 
Evermann's  collections  from  Harvey  and  Cowley  counties  also  did  not 
contain  it. 

4.    Notropis  zonatus    Agassiz, 

Four  specimens  of  this  species  were  taken,  none  of  them  adult.  As 
already  noted  by  us  (Proc.  U.  S.  ]N'at.  Mus.  1886,  p.  2)  the  eye  is  unusually 
variable  in  this  species.  The  relative  length  oi  upper  and  lower  jaw  also 
varies  in  specimens  from  the  same  locality,  the  lower  jaw  frequently 
projecting  slightly  beyond  the  upper  (as  in  one  of  the  original  types 
described  by  Guenther,  Cat.  Fishes,  yii,  253),  but  more  commonly 
equaling  the  upper,  or  included  within  it.  This  species,  originally 
described  from  the  Osage  river,  has  been  found  by  us  in  the  Ozark 
region  of  southwestern  Missouri  and  northwestern  Arkansas.  Our 
specimens  agree  well  with  Guenther's  description  above  cited.  The 
pharyngeal  teeth  are  described  by  him  as  1-4-4-1.  We  have  found  them 
2-4-4-2  and  2-4-4-1. 

5*    Hybopsis  l>lg:uttatus    Kirtland. 

6.  Semotilus  atromaculatiis    Mitchill. 

7.  Ainbloplites  rupestris    Raf. 
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8.    £theostoma  caeruleum    Storer. 

In  a  previous  number  of  this  Bulletin,  I  have  indicated  my  belief  that 
EtJieostoma  lepidum  would  have  to  be  ranked  as  a  subspecies  of 
candeum,  basing  it  upon  the  fact  that  the  two  differed  only  in  the 
squamation  of  the  opercles,  a  point  in  which,  from  analogy,  we  should 
expect  variation.  Cceruleiun  has  been  assumed  to  have  the  opercles 
completely  invested  with  ctenoid  scales,  which  are  imbricated  and 
arranged  in  regular  series.  Lepidum  has  been  described  with  the  oper- 
cles naked.  The  latter  form  is  the  only  one  hitherto  recorded  from 
Kansas,  the  ''avndeum'"  of  Messrs.  Evermann  &  Fordice,  from  Winfield, 
having  naked  opercles.  It  is  interesting,  therefore,  to  note  the  capture  in 
Five-mile  Cr.,  of  specimens  perfectly  intermediate  between  the  two 
forms.  A  few  specimens  have  the  opercles  wholly  covered,  as  in  typical 
Civriileum.  Others  have  the  opercles  with  fewer  scales,  which  then  be- 
come cycloid,  non-imbricated,  and  partially  imbedded,  the  number  being 
sometimes  reduced  to  one  or  two.  Finally  about  one-third  of  the  entire 
number  have  the  opercles  wholly  naked. 

Lepidum  is  probably  tenable  as  a  subspecies  of  cceruleum,  characteris- 
tic of  the  west  and  south.  The  variation  of  cceruleum,  however,  with 
respect  to  the  squamation  of  the  head,  still  remains  to  be  investigated. 
Specimens  in  my  possession  from  Salt  creek,  Monroe  Co.,  Ind,,  vary 
almost  as  widely  as  do  those  above  described.  Xone  of  these  have  the 
opercles  entirely  naked. 


Catalogue  of  the  Flowering  Plants  and  Ferns  of  Kansas.* 
By  Bernard  B.  Smyth,  Topeka. 

The  purpose  of  this  list  is  to  prepare  a  complete  enumeration  of  the 
plants  of  Kansas  in  convenient  form  to  be  a  suitable  medium  of  ex- 
change between  botanists. 

The  compiler  is  only  a  student  of  botany  and,  while  striving  to  make 
the  list  as  correct  as  possible,  is  conscious  of  many  imperfections.  As  to 
nomenclature  and  authority,  he  simply  adopts  those  names  which  are  by 
common  authority  said  to  be  the  correct  ones.  He  is  opposed  to  changes . 
of  name  in  a  plant,  and  prefers  a  name  long-established  and  well-known 
to  a  name  which,  though  more  correct,  is  unknown.  A  few  exceptions 
are  made,  presumably  for  good  cause,  notably  Hicoria  for  Carya. 

The  numbers  following  names  of  species  indicate  localities,  which 
may  be  determined  by  a  reference  to  the  index.  The  state  is  sup- 
posed to  be  divided  into  8x9=72  rectangular  districts,  each  embracing  I 
about  two  counties.  Numbering  begins  with  11,  consisting  of  Doniphan 
in  the  northeast.  The  next  west  of  that  is  12,  embracing  Brown  and 
Xemaha  as  far  west  as  the  96th  meridian.    The  most  northwesterly  is  19, 

*  For  the  convenience  of  colleges,  high  schools,  and  individuals  desiring  to  supple- 
ment their  herbaria  of  Kansas  plants,  Mr.  Smyth  offers  for  sale  specimens  of  those  species 
of  which  he  has  duplicates.  Opposite  Ihe  names  of  i>uch  species  he  has  affixed  prices  at 
which  ihty  can  be  furnished.— [F.  W.  Cragin. 
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including  Cheyenne  and  Kawlins  as  far  east  as  the  101st  meridian.  The 
most  southeasterly  division  is  81,  taking  in  Cherokee  and  three-fourths  of 
Labette.  The  most  southwesterly  is  89,  consisting  of  Morton  and  Ste- 
vens counties  east  to  the  101st  meridian.  The  tens  figure  indicates  the 
range  or  tier  of  counties  and  increases  toward  the  south.  The  unit  figure 
shows  the  division  of  the  range,  and  increases  from  east  to  west.  The 
division  lines  in  the  western  part  of  the  state  are  on  meridian  lines;  the 
range  lines  are  mainly  county  lines;  west  of  Ellsworth  they  are  on  the 
standard  parallels.    Nos.  36  to  39  are  omitted;  46  to  49  take  their  place. 

This  list  is  chiefly  the  result  of  the  labors  of  Prof.  J.  11.  Carruth  of 
Lawrence,  who  has  been  state  botanist  of  Kansas  for  many  years,  and  to 
whose  aid  and  encouragement  is  due  the  compiler's  earliest  instruction 
in  and  incentives  to  the  study  of  Kansas  botany.  The  compiler  is  also 
especially  indebted  to  Dr.  J.  H.  Oyster  of  Paola,  Kansas,  Prof.  W.  A. 
Kellerman  of  Manhattan,  and  Dr.  Geo.  Yasey  of  Washington,  D.  C,  for 
valuable  assistance  in  correcting  this  list. 

The  following  also  contributed  to  this  list:  Prof.  F.  A.  Snow,  Kansas 
State  University;  Prof.  Alphonso  Wood  (may  his  memory  be  ever  cher- 
ished); Dr.  Geo.  Engelmann  of  St.  Louis;  Dr.  W.  S.  I^^ewlon  of  Oswego, 
Kan.;  Miss  Cooper  of  Labette,  Kan.;  Prof.  E.  jN".  Plank,  Independence, 
Ks.;  Prof.  W.  A.  McKim,  AYellington,  Ks.;  T.  W.  Corey,  Conway  Springs, 
Ks.;  J.  W.  Stailey,  Hutchinson;  C.  C.  Webb,  Lamed;  E.  Bartholomew, 
Rockport,  Rooks  Co.;  Dr.  L.  SYatson,  Ellis;  J.  R.  Bickerdyke,  Bunker 
Hill;  Joseph  Henry,  Sahna;  C.  C.  Olney,  Minneapolis;  Florence  Rea- 
soner,  Clay  Center;  W.  Robson,  Cheever;  M.  H.  Panton,  Junction  City; 
Rev.  Loren  Armsby  and  Dr.  Bayer,  Council  Grove;  Mrs.  S.  M.  Thomas, 
Alma;  H.  E.  Kinear,  Emporia;  Miss  M.  P.  Wright,  Burlington;  Prof.  M. 
Y.  B.  Knox,  Humboldt;  Prof.  Wherrell,  Paola;  Dr.  W.  H.  Saunders,  Law- 
rence; Dr.  R.  J.  Brown  and  Rev.  James  Wilson,  Leavenworth;  C.  Y. 
Roop,  Holton;  A.  M.  :N'issen,  Wetmore;  Mrs.  E.  C.  Jewell,  Irving;  Prof. 
E.  A.  Popenoe,  Manhattan;  Mrs.  Omar  ^N^ewman  and  Mrs.  Geo.  L.  Epps, 
Potwin;  Prof.  F.  W.  Cragin  and  Mrs.  Cragin,  Washburn  College;  Mrs. 
A.  H.  Merrell,  Misses  Mabel  White,  Delia  Ludington,  and  Grace  Hale, 
Mrs.  Allie  Kingman,  Messrs.  J.  W.  Adams,  Geo.  D.  Hale,  Wm.  Smith, 
Prof.  O.  St.  John,  and  Dr.  11.  W.  Roby,  all  of  Topeka.  The  writer's  own 
work  has  been  in  Barton  county  and  the  Arkansas  valley  from  Kinsley 
down  to  the  territory,  also  Stafford,  Rush,  Ellsworth,  Saline,  Dickinson, 
Morris,  Riley,  Pottawatomie,  Shawnee,  Osage,  and  Harvey  counties. 

Of  the  1602  species  in  this  list,  1086  were  collected  by  Prof.  Carruth 
and  995  by  B.  B.  Smyth;  and  while  the  larger  part  of  these  are  duplicates, 
there  are  still  257  that  have  not  been  seen  by  either.  These  have  been  re- 
ported by  Professors  W.  A.  Kellerman,  F.  H.  Snow,  and  E.  A.  Popenoe,  or 
Dr.  Geo.  Yasey.  No  plant  has  been  admitted  to  the  list  that  has  not  been 
seen  by  Mr.  Carruth  or  Mr.  Smyth,  or  reported  by  competent  authority. 

Correspondents  are  invited  to  send  specimens  of  rare  pla*nts  from  their 
localities;  botanical  names  will  be  returned,  exchanges  made,  and  instruc- 
tions given  in  the  art  of  pressing  plants,  when  desired. 

See  end  of  catalogue  for  index  to  localities. 
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DIALYPETALOUS  EXOGENS. 


RANUNCULACE.^. 

.10   Anemone  caroliniana,  Walter:   31-4,  47, 
54-6,  81 
cylindrica,  Gr3y:  31 
decapetala,  L.  (= caroliniana) 

.20  dichotoma,  Linn?eus:  31-3 

parviflora,  Michaux:  32-3 
patens,  L.  var.  nuttalliana,  Gr. :  49 
virginiana,  L. :  ^i,  61,  81-2 

.20   Aquilegia  canadensis,  L. :  31-4,  61 
Clematis  fremontii,  Watson:    47-9 

pitcheri,  Torrey  &  Gray:  3i-4>  62 

.20  viorna,  L. :  21-2,  31-3,  43,  81 

virginiana,  L. :   21,31 

.10   Delphinium  azureum,  Mx.:  21-3,  31-4, 

42-5,  47,  53 

consolida,  L. :   31 
.20  exaltatum,  Ait.:  31-2 

.15  tricorne,  Mx. :  31-2,  43,  47,  56,  81 

Isopyrum  biternatum,  T.  &  G. :    31 
.05    Myosurus  minimus,  I^. :   21,  31-7,  43,  56 
.10   Nigella  damascena,  L.:  33,  43 
.10   Ranunculus  abortivus,  L. :  31-4,  47 

aquatilis,  L. :  44,   47 

cymbalaria,  Pursh:   49 
.10  fascicularis,  Muhlenberg:  31-3 

.10  multifidus,  Pursh:  31-3 

.10  pusillus,  Poiret:  32,  81 

recurvatus,  Poir. :  23,  31 

repens,  L. :  31-2 

rhomboideus,  Goldie:  82 
Thalictrum  anemonoides,  Mx. :  32,  41,  82 
.25  purpurascens,  L. :  31-3,  47 

ANONACE^. 

.15    Asimina  triloba,  Dunal:  21-2,  31-2^  41-2, 
51-2,  61-2,  71-3,81-2 

MENISPERMACE.E. 

Calycocarpum  lyoni,  Nuttall:  81 
Cocculus  carolinianus,  DC:  81-2 
.20   Menispermum  canadense,    L. :    23,31-2, 
41-3,47,51,61,81 

NYMPH^ACE/E. 

Brasenia  peltata,  Pursh:  81 
Nelumbium  luteum,  Willdenow:   21,31 
Nuphar  advena,  Alton:  5*-2,  56,  81 
Nymphgea  odorata,  Dryander:  41,  51,  81 

BERBERIDACE^. 

.  1 5    Podophyllum  peltatum,  L. :  11,21,31-2 


PAPAVERACE^. 

.25    Argemone     mexicana,   L.:    33-4,    44-9, 
55-9,  66-9 
Sanguinaria  canadensis,  L.:  11,  21 

FUMARIACEiE. 

Adlumia  cirrhosa,  Rafinesque:  51 
.10  Corydalis  aurea,  Willd.  var.  occidentalis, 

Engelmann:   32-3,  43 
.10  flavula,  DC:  43 

.10  Dicentra  cucullaria,   DC:  21,31-3,41-3 

CRUCIFER^. 

Arabis  canadensis,  L. :  31-3 

dentata,  T.  &  G.:  31,  43 
laevigata,  Poir.:  31-2* 
Biscutella  wislizeni,  Benth.  &  Hook. :  88 
Brassica  alba,  Gray:  31-2 
.15  campestris,  L. :  32 

•15  nigra,  Koch:  31  4,  41-4 

sinapistrum,  Boissier:  31,  33 
Camelina  sativa,  Crantz:  31-3 
.15    Cardamine  hirsuta,  L. :  31-2 
rhomboidea,  DC:  81 
.10   Capsella  bursa-pastoris,  Moench:  12,  21, 

31-4,  42-4 
.15    Dentaria  laciniata,  Muhl. :  31-2 
,10   Draba  caroliniana,  Walter:  31-4,  47,  56 
.10  cuneifoha,  N. :  31-2,  5 

Erysimum  asperum,    DC,  var.  arkansa- 
num,  Gray:  16 
cheiranthoides,  L. :    13,  23   , 
parviflorum,  N. :    37-9 
Lepidium  intermedium.  Gray:  31-3 
.10  ruderale,  L. :  31-4,  42-5,  54-6 

.15  virgiuicum,  L.:  31-2,42-3,54-6 

Nasturtium  limosum,  Nutt.  31 
obtusum,  Nuttall:  31,  33 
.20  officinale,  R.  Brown:  31-3,  43 

.20  palustre,  DC:  31-2 

.20  "sessiliflorum,  Nutt.:  31-2,  44 

.20  sinuatum,  Nutt.:  23,  31-3,  43 

sylvestre,  R.  Br  :  31 
tanacetifolium.  Hook.  &  Arnott:  31 
Selenia  aurea,  Nutt. :  81 
.10   Sisymbrium  canescens,  N.  31-2,56 
officinale,  Scopoli:  31-3 
thaliana.  Gay:  31-2,  47 
Stanleya  pinnatifida,  N. :  47 
Thelypodium  pinnatifidum,  Wats. :  31    [79 


C  RUCIF  ER^— CONTIN  UED. 

Vesicaria  fendleri,  Gray:  47-9 
gracilis,  Hooker:  81 
ludoviciana,  DC:  81 

CAPPARIDACE/E. 

.20   Cleome  integrifolia,  T.   &  G.   21-2,    32, 

42,  45-9.  53-7,  64-9,  77-9 
pungens,  Willd.  32,  55-6,  66 

.20  Cleomella  angustifolia,  Torr.  54-6,65-7, 
74,  84 
Cristateila  jamesii,  T.  &  G.  58,  69,  79 
Gynandropsis  pentaphylla,  DC:  21  (?) 
Polanisia  graveolens,  Raf.   31,  33 
.20  trachysperma,  T.  &  G.  27  8,44-8, 

54-6,65-8,  75 

VIOLACE^. 

lonidium  concolor,  B.  &  H.  23,  72 

lineare,  Torr.  33 
.10  Viola  canadensis,  L.  21,  32 
.10  delphinifolia,  N.  31-2 

.10  palmata,  L.,  var.  cucullata,  Gray: 

21-3,  31-3,  42-3 
.10  pedata,  I..  32,  81 

.10  pubescens,  v.  eriocarpa,  N.   31-2 

rotundifolia,  Mx.  21,  82 

sagittata.  Ait.  31 
.15  tenella,  Muhl.  31-3,  43,  81 

CISTACE^. 

Hclianthemum  capitatum,  N.  5 1 
Lecheii  major,  Mx.   81 
minor,  Walt.  33 

HYPERICACE^.. 

Hypericum  angulosum,  Mx.  42 
canadense,  L.  81-2 
corymbosum,  Muhl.   31 
drummondii,  T.  &  G.  81-2 
ellipticum.  Hook.   52,  81 
maculatum,  Walt.  31,  81 
mutilum,  L.  v.  gymnanthum,  G.  44 
perforatum,  L.  81 
prolificum,  L.  31 
pyramidatum.  Ait.  21 
sarothra,  Mx.  81-2 
sphserocarpum,  Mx.  41 

POLYGALACEvE. 

.10   Polygala  alba,  Nutt.  47,  55-7' 
incarnata,  L.  22,  31 
polygama,  Walt.  41 
sanguinea,  L,.  52 
senega,  L.   17  (?) 
verticillata,  L.  25,31 

LINAGES. 

.10   Linum  rigidum,  Psh.    44-5,  47,  56,  65-7 
.10  sulcatum,  Riddell:  31-2,  47,  56,  8 

•0  virginianum,  L.    32,  81 


CARYOPHYLLACE^. 

Anychia  dichotoma,  Mx.  var.  capillacea, 

Torr.  31 
Arenaria  brevifolia,  Nutt.  81 
fendleri,  G.    56 
lateriflora,  L.    ii,  21 
michauxii,  Hook.  f.    13-14,  31 
patula,  Mx.  81 
stricta,  Fenzl:  31 
Cerastium  arvensc,  L.  43-4 
nutans,  Raf.  31 
viscosum,  L.  31 
vulgatum,  L.  83 
Lychnis  githago,   L.  32-3 
.05    Mollugo  verticillata,  L.  31-4,  42-5,  54-7 
.15    Paronychia  dichotoma,  Nutt.    45,  56,  67 
.15  jamesii,  T.  &  G.  44-5,  47,  55-6,  67 

.10   Saponaria  officinalis,  L.  31-2,  42,  43 

vaccaria,  L.  32  (?) 
.15    Silene  antirrhina,  L.  31-2,  43-4 
.20  stellata.  Ait.  f.  31-4,  42-3,  81 

PORTULACACE/E. 

Claytonia  virginica,  L.   31,  66,  81 
.10   Portulaca  oleracea,  L.  31-4,  43,  56,  66 
.20  pilosa,  L.  33,  41,  66,  82 

retusa,  Eng.    82 
Talinum  calycinum,  Eng.  44 
parviflorum,  Nutt.  31 
teretifolium,  Psh.  41,  66 

MALVACE^. 

.20  Abutilon  avicennse,  Gaertner:  21,  31-3 

Callirrhoe  alcaeoides,  Gray:  32,  44,  52,  81 
.20  digitata,  Nutt.  56 

20  involucrata,  Gr.  Generally  distrib- 

uted throughout  the  state, 
papaver,  Gr.    47,  56 
pedata,  Gr.    23,  33 
.20  triangulata,  Gr.    56  (?) 

Hibiscus  carolinianus,  Muhl.  81 
25  militaris,  Cavanilles:  3 1-2 

15  trionum,  L.  31-3,  56 

va  crispa,  L.  31-2 
rotundifolia,  L.  31 
Malvastrum  angustum,  Gr.  ^47 
15  coccineum,  Gr.    47,  56,  67 

.15   Sida  spinosa,  L.   21-3,  31-4,  42-3 
25   Tilia  americana,  L.     11-15,  21-4,    31-4, 
41-2,  52,  61 

GERANIACE.E. 

.15    Geranium  carolinianum,  L.  31-3 

fremontii,  Torr.  58,  48 

maculatum,  L.  21 
.15    Impaticns  fulva,  N.  31-3,  81 
.15  pallida,  N.  31-3 

.10   Oxalis  stricta,  L.  31-4,  43,  56 
.15  violacea,  L.  31,  32,  56      •      [172 
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y.YGOPHYLLACEyE. 

Tribulus  maxim  us,  L.  49  (Popenoe) 

RUTACEyf<:. 

.25    Ailanthiisglandulosus,  Desfontaines:3i-2 
.25    Ptelea  trifoUata,  L.  32,  42-3,  51 
.25    Xanthoxylum  americanum,  Miller:  31-4. 
42-5,  56,  81 

ANACARDIACE/E. 

.25    Rhus  aromatica,  Ait.  31-3,  43 

copallina,  L.  31,  47,  81 
.25  glabra,  L.  31-5,  42-4,  47,  56 

toxicodendron,  L.  31-3 
.25  var.  radicans,  T.  3 1 -2,  43,  56 

venenata,  DC.  82 

SAPINDACE.^. 

.25    Acer  dasycarpum,  Ehrh.  12-5,21-4,31-4, 
41-3,  5i-3»  61-4,  71-3,81-3 
saccharinum,  Wang:  41,  51,  81 
.25    /Esculus  arguta,  Buckley:  33,  53 

glabra,  Willd.  22,  31-3,  42-3 
.25  parviflora,  Walt.  41-2  (?) 

.25    Negundo  aceroides,  Moench:    In  almost 
every  county  of  the  state. 
Sapindus  marginatus,  Willd.  81,  86 
.25    Staphylea  trifolia,  L.    12,  21-3,  31-3 

CELASTRACE^. 

.20   Celastrus  scandens,  L.  31-5,42-5,  56,  81 
Ilex  decidua,  Walt.  81 
glabra,  Gr.  81 
.20   Euonymus  americanus,  L.  42-3,  82 
.20  atropurpureus,  Jacq.  23,  31-3,  81 

RHAMNACE^. 

.20  Ceanothus  americanus,  L.  31-5,  54-6,  67 

.20  ovatus,  Desf.  31-5,  55-7 

Rhamnus  lanceolata,  Psh.  31,  33,  41-2 

VITACE^. 

.20   Ampelopsis  quinquefolia,  Mx.  Universal 

throughout  the  state. 
.20   Vitis  aestivalis,  Mx.  31-5,  56,  81 

cinerea,  Eng.  31 
.20  cordifolia,  Lamarck:  31-2 

.20  indivisa,  Willd.  31-3 

.20  riparia,  Mx.  31-3,  56 

.20  vulpina,  L.  32-3,  81 

LEGUMINOS^. 

Acacia  filicina,  Willd.  82 
-.20   Amorpha  canescens,  N.  31-5,  45,  54-*^,  81 
.20  fruticosa,  L.  31-5,  437,  54-6,  81 

.15    Amphicarpcea  monoica,  Elliott:  12,31-2, 
pitcheri,  T.  &  G.    31  [34 

..20   Apios  tuberosa,  Moench:  31-3 
.15    Astragalus  adsurgens,  Pallas:  56,66-8 
.15  bisulcatus.  Gray:  46-7,  56,  66-8 

.15  campestris, 'G.  56,66-8 


.20  Astragalus  canadensis,  L.  31-3, 43, 47,  8r 
.20  caryocarpus,  Ker:  31-3,  43-7,  54-6 

distortus,  T.  &  G.  41  [81 

flexuosus,  Douglas:  47,  67 
.15  gracilis,  N.  34,  56 

hypoglottis,  L:  56,  81 
.15  lotiflorus.  Hook.  33,  44,  47,  56 

.20  mexicanus,  DC.  31-2,  43,  56 

microlobus,  G.   44 
.15  missouriensis,  N.  47,  56 

.25  moUissimus,  Torn    37,  55-8,  66-9 

multiflorus,  Gr.  47 

parryi,  Gr.  47 

pedlinatus,  Doug.  46-7,  81 

plattensis,  N.  33,  44 

racemosus,  Psh.  47,  56 

scopulorus.  Porter:   83  (?) 

shortianus,  N.  49 
Baptisia  australis,  R.  Br.  51,  56 
.25  leucantha,  23,  31-3,  43,  52 

.20  leucophrea,  N.  23,  31  3,  81-4 

tinctoria,  R.  Br.  81 
15  (asleep)    \  Cassia  chamrecrista,  L.    Every- 
.25  (awake)  \      where  on  dry  prairies. 
.15  (asleep)    /Cassia  marilandica,    L.    31-3, 
.25  (awake)  \       41-5,  55-6 
Cassia  ni(5litans,  L.    21 
.25   Cercis  canadensis,   L.    22-3,  31-3,  41-2, 
52-4,  64,  73-4,  83-4 
Crotalaria  ovalis,  Psh.  82 

sagittalis,  L.  31,  33 
.20  Dalea  alopecuroides,  Willd.  31-4,  54,  56 
.20  aurea,  N.   16,  26,  44,  47,  55-6,  66 

.25  laxiflora,  Psh.  33,  44,  47,  56,  65-7 

.15  (asleep)   )  Desmanthus  brachylobus,  Btm. 
.25  (awake)  \      Everywhere  on  damp  soil. 
.20   Desmodium  acuminatum,  DC.  23.   31-4 
.20  canadense,  DC.  23,  31-4 

.20  canescens,  DC.  31-2 

ciliare,  DC.  81 
.20  cuspidatum.  Hook.   31-3 

.20  dillenii,  Darlington:     12,  32-3,  81 

illinoense,  DC.  31-4 

marilandicum,  Boott:  81 
.20  nudiflorum,  DC.  31  2,  43 

.20  paniculatum,  DC.  31-2,  43,  81 

pauciflorum,  DC.  82 

rigidum,  DC.  23,  66 
.20  sessilifolium,  T.  &  G.   31-3 

viridiflorum.  Beck:   31-2 
Gleditschia  triacanthos,  L.     13-15,  21-6, 
31-4,  42-6,  51-4,  61-3,  81-4 
.20   Glycyrrhiza.  lepidota,  Psh.   11- 13,  22-4, 

32-5,  43-6,  56 
.25   Gymnocladus  canadensis.  Lam.   12,  21-3, 
31-5,  42-6,  51-6,  64,  8i-4 
Hoflfmanseggia  jamesii,  T.  &  G.  47-9,  67 
•20   Hosackia purshiana,  Benth.  25,  44,  56,  67 
•  lO  dwarf  variety:  45,  56,  67 

Indigofera  caroliniana,  Walt.  81 
.15    Lathyrus  linearis,  N.  31-5,  43-7,  56 

ornatus,  N.  33-4  [269 
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LEGUMINOS.^— CoNT. 

Lathyrus  palustris,  L.   23 

polyinorphus,  N.   33 

venosus,  Muhl.  43 

Lespedeza  angustifolia,  Ell.  41 

.15  capitata,  Mx.  31-3,  41,  51,  81 

hirta,  Ell.  81 
.15  repens,  Barton:  31-2 

reticulata,  Persoon:  32,  81 

violacea,  Pers,  31 
Lupihus  pusillus,  Psh.   43,  66 
,20   Medicago  sativa,  L.  32-3,  56 
,20   Melilotus  alba,  Lam.  31-3,  47,  56 
,20  officinalis,  Willd.  32,  52 

,25    Oxytropis  lamberti,  Psh.  44-7,  56,  67 
20   Petalostemon  candidus,   Mx.  31-3,  42-4 

carneus,  Mx.  23  [54-6,  67 

25  corymbosus,   Mx.  32  (?) 

gracilis,  N.  88-9 

multiflorus,  N.  33 
25  villosus,  N.  44,  56 

20  violaceus,  Mx.   31-4,  47,  56,  81 

15    Phaseolus  diversifolius,  Pers.  31-3,  44,  81 
15  helvolus,  L.    13,  23,  32,  82 

15  pauciflorus,  Bentham:  31-3 

20  perennis,  Walt.    43-4 

20    Psoralea  argophylla,  Psh.  31-3,  56,  81 

campestris,  N.   56 
25  cuspidata,  Psh.  46-7,  56,  66 

20  digitata,  N.   54-6,  84 

esculenta,  Psh.  31-4,  47 

floribunda,  N.  (  =  tenuiflora,  q.  v.) 
20  hypogsea,  N    32-4.  66 

20  lanceolata,  Psh.   26,  33,  56 

melilotoides,  Mx.  66,  81 
20  tenuiflora,  Psh.  3 1 -4,  47,  56 

20  white  var.  32 

Rhynchosia  volubilis,  Wood:  86 
20   Robinia  hispida,  L.  43 

y    7    /\  }  Kobinia  pseudacacia,  L.   31-2 
20  (asleep)  \  ^  '         j 

i^  (closed)    f  Schrankia  uncinata,  Willd.    22, 

2S  (open)      \      31-3,41-3,56.67 

20   Sophora  sericea,  N.   44-7,  55-7,  66  7,  77 

Stylosanthes  elatior,  Swartz:  82 

Tephrosia  virginica,  Persoon:  31,  54 

Thermopsis  rhombifolia,  N.  45 

15   Trifolium  arvense,  L  32 

15  pratense,  L.  31-2 

15  procumbens,  L.  31-2 

15  reflexum,  L.  31-2 

15  repens,  L.  31-2 

15  stoloniferum,  Muhl.  31-2 

Vicia   americana,  Muhl.  31 

var.  truncata,  Brewer:  34 

caroliniana,  Walt.  31 

micrantha,  N.  89 

Wistaria  frutescens,  Poir.  11-12,  21 

(Legimiinosce^  118 


ROSACEA. 

.20   Agrimonia  eupatoria,  L.   31-4 

.25  parviflora.  Ait.    31-2 

Amelanchiercanadensis,T.&  G.  11,21,81 
Crataegus  coccinea,  L.  33-4,  81 
crus-galli,  L.  31 
oxyacantha,  L.  31 
parviflora,  Ait.  81 
.25  tomentosa,  L.  31-2,  43 

.25  var.  mollis.  Wood:  32 

var.  pundlata.  Gray:  81 
.10   Fragaria  virginiana,  Duchesne,  var.  illi- 

noensis,  Gr.   11,  21,  31-3,  43 
.10   Geum  album,  Gmclin:  31-4 
strictum.  Ait.   82 
virginianum,  L.  31 
Gillenia  stipulacea,  N.  81 
Potentilla  anserina,  L.  47-9,  67-8 
argentea,  L.  83 
arguta,  Psh.  28-9 
.15  canadensis,  L    31-3 

.20  gracilis,  Dougl.  31-2 

.15  noivegica,  L.  31-4 

supina,  L.    31 
.25    Prunus    americana,  Marshall:     In  every 
county  of  the  state, 
chicasa,  Mx.   47,  54-7,  63-8,  73,  83 
demissa,  Walpers:  16 
emarginata,  Walp.  v.  mollis.  Brew. 

47  ?  67  ? 
maritima,  Wangenheim:   82 
pumila,  L.  27,  37-8 
25  serotina,  Ehrh.    22,  31-2 

25  virginiana,  L.    12,  17-19,  22-3,  28, 

31-3,  47,  51,  56,  61 
americana,  DC.  86 
angustifolia.  Ait    31 
coronaria,  L.  31-2 
Rosa  arl*ansana,  Porter:  31,  47,  56 
•20  blanda,  Ait.    31  2,  47,  56 

.20  lucida,  Ehrh.    56,  81 

setigera,  Mx.   31,  47,  56 
15    Rubus  canadensis,  L.   31-3 
.  1 5  hispidus,  L.   32 

.15  occideutalis,  L     31-4,47 

15  villosus,  Ait.    31-4 

Spirsea  tomentosa,  L.  31 

SAXIFRAGACE/E. 

Heuchera  hispida,  Psh.  21,  31 

Ribes  aureum,  Psh.  47,  56   , 
lacustre,  Poir.  31 
20  rotundifolium,  Mx.  3 1 -4 

CRASSULACE^. 
.10   Penthorum  sedoides,  L.  31-4,81 
Sedum  pulchellum,  Mx.  61,  81 

MELASTOMACE/E. 

Rhexia  virginica,  L.  81  [372 
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LVTHRACE.K. 

Ammannia  humilis,  Mx.  31,  33 
,20  latifolia,  L.  31-4,  56 

Cuphea  viscosissima,  Jacquin:  41,  51,  81 

Didiplis  linearis,  Raf.  44 
.20   Lythrum  alatum,  Psh.  31-5,  56,81 

ONAGRACE/E. 

Circjea  lutetiana,  L.  31-3 
.20  OEnothera  albicaulis,  N.  47,  56,  86 
.20  biennis,  L.    31-5,  43,  47.  557,  64 

.20   •  I'^f-  grandiflora,  Lindley:  56 

canescens,  Torr.  46-7 

caespitosa,  N.  47 

fremontii,  Wats.   15-17 

fruticosa,  L.  81-2 

glauca,  Mx.  81-2 

lavandulaefolia,  T.  &  G.  47 

linifolia,  N.   81 

missouriensis,  Sims:  31-3,  434 

pinnatifida,  X.  47,  56 

pumila,  L.  31-2,  43.  46-7 

rhombipetala,  N.  27,  44,  47,  56 

serrulata,  N.    32-5,  47,  52-5,  64 

sinuata,  L.  31-3,  81 

speciosa,  N.   31-5,  56,  64 

triloba,  N.  47,  56,  67 
Epilobium  angustifolium,  L.   II 

coloratura,  Muhl.  23 
.20   Gaura  biennis,  L.  31-3.8^ 

coccinea,  N.  33-5,  47,  5^ 
.20  filipes,  Spach:  23,  32,  56,  82 

.20  parviflora,  Doug.  27,  32-5,  47 

sinuata,  N.  88 
Jussisea  repens,  L.  31,  33 

Ludwigia  alata.  Ell.  31 

alternifolia,  L.  21,81 

arcuata,  Walt.  82 

palustris,  Ell.  31-3,  47 

polycarpa.  Short  &  Peter:  41 
Myriophyllum  scabratum,  Mx.  31,  47 

spicatum,  L.    16 

verticillatum,  L.  47 
Proserpinaca  palustris,  L.  41 

pectinata.  Lam.  41 
.20   Stenosiphon  virgatum,  Spach:  12,  21,  23, 
31-5,  43,47 

LOASACE.^. 

Mentzelia  nuda,  T.  &  G.   48,  67 
.20  oligosperma,  N.  3 1 -5,  47,  84 

ornata,  T.  &  G.  47-8 

PASSIFLORACE.^. 

Passiflora  incarnata,  L.   82 
lUtea,  L.  81 

CUCURBITACE^. 

.20   Cucurbita  perennis,  Gr.  23,  27,  31-4,  4-: 
44-7,  54-7,  65-7,  75,  ^4 


•25 

.20 
.20 
.20 
.20 
.20 
.20 


C-yclanthera  dissecta,  Am.  31.  33 
20  Echinocystis  lobata,  T.  &  G.  31-3,  43 
20  Sicyos  angulatus,  L.  23,  31-3,  43 

CACTACE.^":. 

Echinocactus  simpsoni,  Eng.  47, 67 
Mamillaria  missouriensis,  Sweet,  v.  cres- 
pitosa,  Eng.  16,  27,  46-7,  56-7 
vivipara,  Haworth:  53-6 
Opuntia  fragilis,  Haw.  46-7,  62,  67 

missouriensis,  DC.    31,  41,  47,  56 
rafinesquii,  Eng.    31-5,  43  7,  56 

var.  fusiformis,  33 
vulgaris.  Haw.  31,  41 

UHBELLIFER^. 

yEthusa  cynapium,  L.  31 

Apium  echinatum,  B.  &  H.  33,  47 

patens,  Wats.  44  5,  67 
Berula  angustifolia,  Koch:     47 
.15   Chaerophyllum  procumbens,  Cr.  31-3 
.20  Cicuta  maculata,  L.  31-3,43 
.20  Cryptotaenia  canadensis,  DC.  31-2 

Cymopterus  glomeratus,  Raf.  56 
.15  montanus,  T.  &  G.    56 

Discopleura  capillacea,  DC.  32 

nuttallii,  DC.  81 
Erigenia  bulbosa,  N.  82 
Eryngium  aquaticum  L.  (=yuccaefolium) 
leavenworthii,  T.  &  G.  41,  51-2,  72 
.25  yuccaefolium,  Mx.  31-2,  41-2,  51-2 

Heracleum  lanatum,  Mx.  41 
Ligusticum  actaeifolium,  Mx.  82 
.20   Osmorrhiza  brevistylis,  DC.  31-2 
longistylis,  DC.  51 
Pastinaca  sativa,  L.   31-2 
20   Peucedanum  foeniculaceum,  N.  31-3,  81 
15  nudicaule,  N.  (?)  44,  47,  5^ 

Pimpinella  integerrima,  B.  &  H.    31 
Poly  taenia  nuttallii,  DC.  31-4,  5^ 
15    Sanicula  canadensis,  L.  31-2 
15  marilandica,   L.  31-2 

Sium  cicutaefolium,  Gm.  31 
20  Thaspium  aureum,  N.   31-2 
barbinode,  N.  23 
trifoliatum,  Gr.  21 

CORNACE^. 

Cornus  asperifolia,  Mx.  31,  81 

circinata,  L'Heritier:3i-2,  56,81-4 

florida,  L.   81 

paniculata,  L' Her.  31-3,  43,  5^,  84 

pubescens,  N.  31,  47,  81-4 

sericea,  L.  43 

stolonifera,  Mx.  32-3,  43,  81-4 
Pclypetalous  exogetis 469 
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CAPRIFOLIACE^. 

Lonicera  flava,  Sims:  51,  81 
sullivantii,  Gr.  41,  81 
,20  Sambucus  canadensis,  L.  31-3,  43,  56 
.20  Symphoricarpus  vulgaris,  Mx.  31-3, 43,  8^ 

occidentalis,  Hook.  46-7 
•20   Triosteum  psrfoliatum,  L.   31-3,  43,  82 
angustifolium,  L.  82 
Viburnum  lentago,  L.  31 

prunifolium,  L.  41,  51 

RUBIACEyE. 

.20  Cephalanthus  occidentalis,  L.  22-3,  31-3, 
42-5,  53-6,  63-5 
Diodia  teres,  Walt.  31,  41,  51 

.15   Galium  aparine,  L.  23,  31-3,  47 

asperrimum,  Gr.  23,  47 
.15  circaeazans,  Mx.  31-3,  45 

concinnum,  T.  31 
trifidum,  L.  31,  43 
.15  triflorum,  Mx.  31-2 

Houstonia  angustifolia,  Mx.  23,  S3>  43-7 
minima,  Beck:  31 
.  15  purpurea,  L.  31-2,  43 

var.  longifolia,  Gr.  56 

var.  tenuifolia,  Gr.  56 

Spermacoce  glabra,  Mx.  81-2 

VALERIANACE/E. 

Valerianella  stenocarpa,  Krok.  82 

COMPOSITE. 

.15   Achillea  millefolium,  L.  31-3,  42-5,  53-7 
.15  rose  variety:  32,43 

,15  red  variety:  32 

Actinella  acaulis,  N.  67 

scaposa,  N.  47,  56,  67 
var.  linearis,  N.  33,  47 
Actinomeris  squarrosa,  Nutt.    31,  33,  81 
Ageratum  conyzoides,  L.  81 
.20   Ambrosia  artemisisefolia,  L.  31-3,  56 

bidentata,  Mx.  81 
.20  psilostachya,  DC.  32-3,  47,  81 

.20  trifida,  L.  31-3 

var.  integrifolia,  T.  &  G.  52 

Amphiachyris  dra  li    u 

47,  51,  67 
.10  Anaphalis  margaritacea,  B.  &  H.  32,  41-2 
.15  Anthemis  cotula,  L.  31-3 
.lo  Antennaria  plantaginifolia.  Hook.  12,23, 
31-5.  42-7,  53-7 
Aplopappus  ciliatus,  DC.  31,  45,  47 
divaricatus,  Gr.  56 
rubiginosus,  T.  &  G.  47,  67 
.20  spinulosus,  DC.    45-7,  56,  67 

Apogon  humilis,  Ell.  23,  ;^;^ 
.20  Arctium  lappa,  L.  31-3 

Artemisia  absinthium,  L.  31 
abrotanum,  L.  31 


Artemisia  annua,  L.  31 
.20  biennis,  Willd.  23,  31-3 

caudata,  Mx.  41 
,20  dracunculoides,  Psh.  31-3,  45,  47 

20  filifolia,  Torr.  46-7,  56,  66-7 

20  frigida,  Willd.  31-2,  47,  55,  67 

longifolia,  N.  61,  71 
ludoviciana,  N  31-2,  56 
vulgaris,  L.     ? 
20   Aster  azureus,  Lindl.  31-3,  81 

concolor,  L.  34  [?]  * 

.20  cordifolius,  L.  32 

drummondii,  Lind.  33-4,  71-2,  81-2 
dumosus,  L.  71-2,  81 
20  ericoides,  L.  32,  47,  62,  81 

15  ericaefolius,  Rothrock:  47-9,  56 

fendleri,  G.  37 
20  laevis,  L.  31-2 

20  multiflorus.  Ait.  31-3,  47,  81 

20  novse-angliae,  L.  31-2 

20  novi-belgii,  L.  31-2 

20  var.  laetiflorus,  G.  32  (?) 

nemoralis.  Ait.  71-2 
oblongifolius,  N.  31 
var.  rigidulus:  33 
20  oreganus,  N.  43,  81 

patens.  Ait.  81 
.20  paniculatus.  Lam.  23,  32-4 

puniceus,  L.  31,  33 
.20  sagittifolius,  Willd.  23,  31-4,  43 

20  salicifolius.  Ait.  32  (?) 

20  simplex,  VVilld.  31-2,  81 

20  squarrosus,  Walt.  43,  71,  81 

tenuifolius,  L.  31 
tanacetifolius,  HBK.47 
tradescantii,  L.  31,  57 
turbinellus,  Lindl.   71-2 
undulatus,  L.  31,  81 
vimineus.  Lam.  32  (?) 
virgatus.  Ell.  81 
Bahia  oppositifolia,  N.  66-7 
Bellis'  integrifolia,  Mx.  82 
.15   Bidens  cernua,  L.  31-2 
.15  bipinnata,  L.  31-4,  56,  66,  8r 

.15  chrysanthpmoides,  Mx.  31-2,56 

.15  connata,  Muhl.  31-2 

.15  frondosa,  L.  31-2 

tenuise(5ta,  Gr.  34 
Bigel  '  •.i"clmanni,  Gr.  67 

BoltoniaabLc.  er.  31-3,  41,  51     - 

latisquama,  Gr.  31 

Brickellia  cordifolia,  Ell.  31 

grandiflora,  N.  47 

20  Cacalia  atriplicifolia,  L.  31-5,42-5 

20  tuberosa,  N.  31-3,  43 

Centaurea  americina,  Nutt.  81 

cyana,  L.  81 
Cichorium  intybus,  L.  12 
20  Cirsium  altissimum,  Sprengel :  31-3 
20  arvense,  Scopoli:  31-2 

20  lanceolatum,  Scop.  2ix,  32 

pitched,  T.  &  G.  23 
ochrocentrum,  Gr.  45,  67         [581 
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•15 

.15 
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.20  Cirsium  undulatum,  Spr.  32-5,  41-7,  56, 67 

.15  Chrysanthemum  leucanthemum,  L.  24, 

32-3.  42,  73^  83 
.20  Chrysopsis  villosa,  N.  46-7,  56-7,  66-8,  81 

var.  hispida,  Gr.  47,  66 
.15  Coreopsis  aristosa,  Mx.  31-2 

cardaminifolia,  T.  &  G.  44,  81 
delphinifolia,  Lam.  31  ? 
discoidea,  T.  &  G.  32,  61,  71,  81 
involucrata,  N.  32-3,  84 
palmata,  N.  31-2 
tindtoria,  N.  65-7,  72-4 
tripteris,  L.  41,  81 
verticillata,  L.  56,  67 
Dysodiachrysanthemoides,  Lagasca:  21 
21X.  31-5,42-5,  52-5 
.20   Eclipta  alba,  Hasskarl:  31-3 
.20   Echinacea  angustifolia,  DC.  31-3 
.20  purpurea,  Moench:  32-3,  41-4,  52-5 

Elephantopus  carolinianus,  Willd.   81 

tomentosus,  L.  81 
Engelmannia  pinnatifida,  T.  &  G.    45, 

58-9,  67-9,  77-8,  88-9 
Erechtites  hieracifolia,  Raf.  31-3 
Erigeron  annuus,  Pers.  12,  31-3,  56 
bellidifolius,  Muhl.  32 
canadensis,  L.  31-3,  43,  56 
divaricatus,  Mx,  31-3,  56 
pumilus,  N.  65 
philadelphicus,  L.  31-3 
strigosus,  Muhl.  31-3,  43 
Eupatorium  ageratoides,  L.  f.  31-3,  81 
altissimum,  L.  31-3 
aroraaticum,  L.  82 
coelestinum,  L.  82 
ivsefolium,  L,  44-7 
perfoliatum,  L.  31-3,  42-3 
purpureum,  L,  31-2 
serotinum,  Mx.  12,  32,  42,  52,  82 
Evax  prolifera,  N.  46-8 
Flaveria  angustifolia,  Pers.  56  ? 
,20  linearis.  Lag.  56  ? 

Franseria  tomentosa,  Gr.    66-7 
Gaillardia  aristata,  Psh.  44  ? 
20  lanceolata,  Mx.  34,  56 

,20  pulchella,  Fougera:  47-8,  56,  65-7 

pinnatifida,  Torr.  66-7 
15   Gnaphalium  polycephalum,  Mx.  31-2 
purpureum,  L.  82 
Grindelia  lanceolata,  N.  41  (Kellerman) 
20  squarrosa,  Dun.  31-4,  43-5,  56  7,  67 

20  var.  ciliata?  23,  31-3,  43,  56 

20  var.  grandiflora,  G.    33-5,  54-6 

robusta,  N.  23 
20   Gutierrezia  euthamiae,  T.  &  G.  46-7,  56-7 
20   Helenium  autumnale,  L.  31-3 
nudiflorum,  N.  41-2  ? 
Helianthus  annuus,  L.  31-3,  43-4,  56 
atrorubens,  L.  31-2  ? 
decapetalus,  L.  31-6,  8 1 
doronjcoides.  Lam.  31-3 
giganteus,  L.  31-3,  61,  71,  81 
grosse-serratus.  Martens:  31-2 


Helianthus  hirsutus,  Raf.  31-2,  81 
laetiflorus,  Pers.  31-2 


lenticularis,  31-3 
maximiliani,  Schrader: 


31 


.15 
.15 
■15 
.15 

•T5 
.15 
.15 
.15 


.«o 
.20 
.20 


15 


mollis,  Lam.  31,  44 

orgyalis,  DC.  61,  71,  81 

parviflorus,  Benth.  81 

petiolaris,  N.  33,  36-7,  54-6 

rigidus,  Desf.  31-3,  43,  56 

strumosus,  L.  31-2 

tomentosus,  Mx.  31 

tracheliifolius,  Willd.  31-3,  Si 

tuberosus,  L.  31,  55 
Heliopsis  laevis,  Pers.  31-2 

scabra,  Dunal:  31-3 
Hieracium  gronovii,  L.  31 

longipilum,  Torr.  31-3,  8i 

paniculatum,  L.  31 
Hymenopappus  scabiosaeus,  L'H.  ^^,  56 

tenuifolius,  Psh.  46,  44,  66-7 
Inula  helenium,  L.  31 
Iva  ciliata,  Willd.  23,  31-3 

xanthiifolia,  N.  23,  32-3,  37 
Krigia  virginica,  Willd.  31-2 

dandelion,  N.  34,  81 
Kuhnia  eupatorioides,  L.  31-2,  81 

acuminata,  51 

var.  corymbulosa,  T.  &  G.  32-3 
var.  gracilis,  T.  &  G.  32,  yj 

graminifolia,  Mx.  41 
La<5luca  canadensis,  L.,  v.  elongata;  31-3 
var.  acuminata,  Gr.  51 
var.  integrifolia,  T.  &  G.  32 
var.  sanguinea,  T.  &  G.  32 

floridana,  Gaertn.  31-2,  42,  56 

graminifolia,  Mx.  41 

leucophsea,  Gr.   32,  56 

pulchella,  DC.  32,  66-7 
Lepachys  columnaris,  T.  &  G.  12,  21-3, 
26-7,  31-5.  42-7,  54-7,  67 
var.  pulcherrima,G.  31,  47-9 ,55-7 

pinnata,  T.  &  G.  12,  31,  41,  8i 
Liatris  acidota,  Eng.  &  Gr.  32,  42 

cylindracea,  Mx.  31-2 

punaata,  Hook.  31-3,  47.  55 

pycnostachya,  Mx.   31-2,  55,  81 

scariosa,  Willd.  31-3,  44,  81 

spicata,  Willd.  32,  42,  71,  81-2 

squarrosa,  Willd.  31-2,  43-4,  55,  81 
white  variety :  66 
Lygodesmia  juncea,  Don:  33,44,56,67 
Parthenium  integrifolium,  L.  31-2 
Polymnia  canadensis,  L.  41 

uvedalia,  L.  81 
Polypteris  hookeriana,  N.  88 
Prenanthes  aspera,  Mx.  31,  81 

racemosa,  Mx.  31 
Pyrrhopappus  scaposus,  DC.  41  ? 

carolinianus,  DC.  47,  56-7 
Riddellia  tagetina:  88  (Kellerman) 
Rudbeckia  amplexicaulis,  Vahl.  81 

atrorubens,  N.  31 

fulgida.  Ait.  81 

hirta,  L.  31-2  [704 
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.25   Rudbeckia  laciniata,  L.  12,  31-2 

speciosa,  Wenderoth:  31,  81 

subtomentosa,  Psh.  31 
.25  triloba,  L.  31-2,  51 

.10   Senecio  aureus,  L.  47,  56 
.15  var.  balsamitae,  T.  &  G.  32-3,  45 

56,  61-2 

douglasii,  DC.  47 

vulgaris,  L.  26  ? 
.25   Silphium  integrifolium,  Mx.  31-3 


•25 
•25 
.25 
•25 


var.  ternatum  ?  32 


laciniatum,  L.  31-3,  42-3,  52-5 

perfoliatum,  L.  31-2 

scaberrimum,  Ell.  31-2 

terebinthinaceum,  Jacq.  53-4  ? 
.25  trifoliatum,  G.  (hex.  stem)  31-2,  34 

.25  var.  with,  terete  stem;  32 

.25  var.  with  square  stem:  32 

Solidago  canadeusis,  L.  31-3 

latifolia,  L.  61,  81 
.25  lanceolata,  L.  22-3,  31-3 

lindheimeri,  Scheele:  33, 
.20  mlssouriensis,  N.  31-3,  56,  81 

.20  nemoralis,  Ait.  31-2,  56 

.20  var.  incana,  Gr.  23,  32-3,  56 

.20  petiolaris,  Ait.  31-2,  56 

radula,  N.  41 
.20  riddellii,  Frankenheim  :  32 

.20  rigida,  L.  31-2,  37,  81 

.20  serotina,  Ait.  31-2 

.25  var.  gigantea,  Gr.  31-2,  47 

speciosa,  N.  31-2 

var.  angustata,  T.  &  G.  33-4,  71-2 

squarrosa,  Muhl.  81 
,20  tenuifolia,  Psh.  23,  31-2 

.20  tortifolia,  Ell.  32,  81 

ulmifolia,  Muhl.  31 

virgaurea,  L.  var.  alpina,  Bw.  26 

.20  Sonchus  asper,  Villars;  31-3 
.20  oleraceus,  L.  31-2,  41,  55 

.15   Tanacetum  vulgare,  L.  31-2 

Taraxacum  officinale,  Weber:  31-3,  55 

.20   Thelesperma  gracile,  Gr.  54-5,  66-7 
Townsendia  sericea,  Hook.  467 

.15   Troximon  cuspidatum,  Psh.  23,  31-3,54-6 

Verbesina  virginica,  L.  31,  81 
siegesbeckii,   Mx.  8r 
sinuata.  Ell.  81 
helianthoides,  Mx.  12,  81 

Vernonia  arkansana,  DC.  41 

angustifolia,  Mx.  var.  scaberrima, 

Gr.  72,  81 
baldwinii,  T.  33,  41 
.20  fasciculata,  Mx.  31-4 

.20  noveboracensis,  Willd.  32,  71-2,  81 

,20  var ?  31-2 

Xanthium  canadense,  Miller:  ;ii 
spinosum,  L.  2ix 
.20  strumarium,  L.  31-2 

Zinnia  grandiflora,  N.  88-9 

(CompositiC^  268 


LOBELIACEi?^. 

Lobelia  cardinalis,.L.  33,  47>  5Ij  54^  82 

inflata,  L.   51 

leptostachys,  A, DC.  31,  81 
.15  spicata,  Lam.  32 

.15  syphilitica,  L.  31-4,  43  4,  56,  81 

CAMPANULACE^. 

.15  Campanula  americana,  L.  31-3,43-4,  81 
.15  Specularia  leptocarpa,  G.  31-4,47,56,81 
.15  perfoliata,  A.pC.  31-2,  47,  56,  Si 

ERICACE/E. 

Arctostaphylos  uva-ursi,  Sprengel.  44(?) 
MoDotropa  uniflora,  L.  31 
Vaccinium  vacillans,  Solander:  81    ? 

SAPOTACE^. 

Bumelia  lanuginosa,  Pers.  81-2 
lyciodes,-  Gaertn.  84 
tenax,  Willd.  81 
Diospyros  virginiana,  L.  41,  51,  61,  71,  81 
Fraxinus  americana,   L.  21,   31,  33,  41, 
44.  5^  55.  61-2,  81-2 
pubescens,  Walt.    15-18.  23-5,  33-4 

51,  61,  81 
quadrangulata,  Mx.  81,  84 
sambucifolia,  Lam.  63,  73 
.20  viridis,  Mx.  f.     In  every  county. 

PRTMULACE/E. 

Anagallis  arvensis,  F.  33,  41 
Androsace  filiformis,  Retz:  47 

.05  occidentalis,  Psh.  31-2,46-7,56 

Dodecatheon  meadii,  L.  51,  61-2,  81 
Lysimachia  quadrifolia,  L.  41 

,15    Steironema  eiliatum,  Raf.  31-2,  56,  81 
var.  hybridum,  Gr.  31,  81 

PLANT  AGINACE/E. 
.15    Plantago  lanceolata,  L.  31-3 
.15  major,  L.  52-3,  55 

.15  patagonica,    Jacq.    var.  graphali- 

oides,  Gr.  45-7,    54-7,  64-7 
var.  aristata,  G.  31,  51,   61,  71 
.15  pusilla,  N.  32,44,  47 

rugelii,  Decaisne:  31 
.15  virginica,  L.  32-3 

LENTIBULARIACE.^. 
Utricularia  gibba,  L.  81 
vulgaris,  L.  31,  47 

OROBANCHACE^. 

Aphyllon  fasciculatum,  Gr.   12,  56 
ludovicianum,  Gr.   13,  52,  57 
uniflorum,  Gr.  31,33 

BIGNONIACE/1^. 

.25    Catalpa  bignonioides,  Walt.  31-2 

.25  speciosa,  Warder:  31-2 

.25    Martynia  proboscidea,  Gloxin:   12,  21-6, 

31-5,  41-7,  52-7,  64-8 
.25   Tecoma  radicans,  Jussieu:  32,81-2   [805 
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SCROPHULARI  ACEyt: . 

Antirrhinum  majus,  L.  31 
Buchnera  americana,  L.  31,  33,  52,  81 
Castilleia  coccinea,  Spreng.  81 
pallida,  Kunth:  47 
sessiliflora,  Pursh:  47,  44 
Collinsia  parviflora,  Dougl.  61,  71 

verna,  Nutt.  81 
Conobea  multifida,  Benth,  31-3 
.25    Gerardia  aspera,  Dougl.  31-2,  44 
auriculata,  Mx.  31,  81 
densiflora,  Benth.  33-4 
flava,  L.   51,  61,  71,  81 
pedicularia,  L.  v.  pectinata,  N.  83 
.25  purpurea,  L.  31-2,  46-7,  434,  56 

setacea,  Walt.  81 
skinner iana,  Wood:  81 
tenuifolia,  Vahl.  31,  52 
va7-.  asperula:  33 
Gratiola  virginiana,  L,  44 
Herpestis  rotundifolia,  Pursh:  31-3 
Ilysanthes  gratioloides,  Benth.  31,  33 
.15    Linaria  vulgaris,  Mill.  31-3 

Mimulus  alatus,  Sol.  31,  33,  81 

jamesii,  T.  &  G.   12,  33,  47 
ringens.  Gray:  31 
Pedicularis  canadensis,  L.  31 
Pentstemon  acuminatus,  Dougl.  33,  47 
.25  albidus,  Nutt.  47,  56 

.25  cobsea,  Nutt.  31-2 

glaber,  Pursh.  66 
glaucus,  Graham:  66,  84 
.25  gracilis,  Nutt.  31-2,47,  81 

.25  grandiflorus,  N.  31-2,  47,  56,  66 

,25  pubescens,  Sol.  31-2 

.25    Scrophularia  nodosa,  L.,  var.  muriland- 
ica,  Gray:  31-3 
Seymeria  macrophylla,  Nutt.  31,  33 
.20   Verbascum  blattaria,  L.  31-3 
.20  lychnitis,  L.  32 

.20  thapsus,  L.  31-3 

Veronica  americana,  Schweinitz:  12 
anagallis,  L.  12 
arvensis,  L.  81 
peregrina,  L.  31-4,  47 
virginica,  L.  31,  41 

ACANTHACE^. 

.20   Dianthera  americana,  L.  31-4,42-3,52-3 

Dicliptera  brachiata,  Spreng.  31,  81 
.15    Ruellia  ciliosa,  Pursh:  12-14,21-4,  31-4, 

41-5,  53-6,  63-7 
.20  strepens,  L.  31-4,  43,  81 

VERBENACE^. 

Lippia  cuneifolia,  Steudel:  47,  55 
.15  lanceolata,  Mx.  31-3 

.15    Phryma  leptostachya,  L.  31-3,  81 


Verbena  angustifolia,  Mx.  31,  Si 

.15  aubletia,  L.  31-5,  43-5 

.15  bracteosa,  Mx.  31-5,  43,  46-7,  51 

.20  hastata,  L.  31-4,  81 
.20  biserrate  variety:    32 

.20  triserrate  variety:  32 

.20  officinalis,  L.  31-2 

.20  stricta,  Vent.  31-3,  43 
.20  white  variety:  32 

.20  hybrid  variety:  32 

.20  urticaifolia,  L.  31-3 
.20  purple  variety:  32 

LABIATyE. 

Blephilia  ciliata,  Raf.  31 
hirsuta,  Benth.  31 
,15    Brunella  vulgaris,  L.  31-3,  43,  81 

Hedeoma  drummondi,  Benth.  25,  47 
.10  hispida,  Pursh.  315-,  47,  43»  53 

pulegioides,  Pers.  31,  54 
.20   Isanthus  coeruleus,  Mx.  31-5,  45>  55 
.20   Leonurus  cardiaca,  L.  31-3 
.20   Lophanthus  nepetoides,  Benth.  31-3,  81 
Lycopus  europpeus,  L.  31 

lucidus,  V.  americanus,  Cir.  41 
.15  rubellus,  Mcjench:  32 

.15  sinuatus.  Ell.  32-3 

virginicus,  L.  12,  31,  51 
.20   Marrubium  vulgare,  L.  31,  33,  43 

Mentha  arvensis,  L.  43 
.20  canadensis,  L.  31-3,  42 

var.  glabrata,  Benth.  33,  43 
viridis,  L.  31,  43,  82 
Monarda  bradburiana,  Beck:  48,  56-7,  67 
citriodora,  Cervantes:  24-5 
.20  fistalosa,  L.  31-4,  42-4>  52-4.  64,  74 

,20  punctata,  L.  42,  53,  56,  67 

Nepeta  cataria,  L.  31,  33 
.15  glechoma,  Benth.  31-3 

.15   Physostegia  virginiana,  Benth.  31-2 
Pycnanthemum  lanceolatum,  Pursh:  31 
linifolium,  Pursh:  31,  81 
muticum,  Pers.  v.  pilosum,  G.    31 
.20   Salvia  azurea.  Lam.  v.  grandiflora,  Benth. 

31-2,  43-5,  54-7,  63-8 
.20  lanceolata,  Willd.  31-4,  47,  43,  5^ 

Scutellaria  canescens,  N.  81 

drummondii,  Benth.  31 
.15  lateriflora,  L.    13,33,41-3 

.15  parvula,  Mx.  31-4,  43 

resinosa,  Torr.   25,  47 
versicolor,  N.  21 
Stachys  aspera,  Mx.  v.  glabra,  G.   12,31 
palustris,  L.  31 
.20  Teucrium  canadense,  L.  31-5,  47,  56,  67 

H  YDROPH  YLLACE/E. 
.20  Cynoglossum  officinale,  L.  23,  31-3,  43 
.20   Echinospermum  lappula,  Lehmann  :   12, 
31-2,  46-9,  43  [909 
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HYDROPHYLLACE^— CONT. 

Echinospermum   redowskii,  Lehm.  var. 
occidentale,  Wats.    33,  41,  47 
virginicum,  Lehm.  31-4,  43 
.15    Ellisia  nyctelea,  L.  31-3,  47 

Eritrichium  crassisepalum,  T.  &  G.  47  ? 

jamesii,  Torr.  88 
Heliotropium  indicum,  L.  81 
convolvulacea,         88 
tenellum,  Torr.  41,  45 
Hydrophyllum  appendiculatum,  Mx.  31  ? 
virginicum,  L.  31 
.20   Lithospermum  arvense,  L.  51,  81 
.15  angustifolium,  Mx.  31-5,  43,  47,  56 

.15  canescens,  Lehm.  31-4,43 

.15  hirtum,  Lehm.  31-3 

latifolium,  Mx.  2ix 
.15  longiflorum,  N.  31-3,  43.  5^ 

Mertensia  virginica,  DC.  41 
Myosotis  verna,  Nutt.  31-2   ? 
.15   Nemophila  microcalyx,  Fisch.  &M'r.  32 
.15    Onosmodium  carolinianum,  DC.  31 

var.  molle,  Gray:  31-2,  43,81 
.15  virginianum,  DC.  31-2,43,47,56 

Phacelia parviflora,  Pursh:  81 
integrifolia,  L,    88 

POLEMONIACE^. 

Gilia  coronopifolia,  Pers.   57'9j  82 
.15    Phlox  divaricata,  L.  31-3,  41-3 
.15  pilosa,  L.  31-2,  41-3 

CONVOLVULACEA. 

Breweria  pickeringii.  Gray:  34  (Popenoe) 
.20  Calystegia  sepium,  L.  31-5,  42-5,  55-6 
.20  spithamaea,  L.  31-2,  47,  56 

.15    Convolvulus  arvensis,  L.  31-3 
.15    Cuscata  arvensis,  Beyrich:  12,  32 
.15  chlorocarpa,  Eng.  32,  57 

.15  compacta,  Juss.  32 

.15  decora,  Choisy:  32 

.15  glomerata,  Choisy:  32 

gronovii,  Willd.  31-2 
.15  inflexa,  Eng.  32 

tenuiflora,  Eng.  31 
.15    Evolvulus  argenteus,  Pursh:  47,  56 
.20   Ipomoea  coccinea,  L.  31-2,  42 
.20  lacunosa,  L.  31-3 

.25  leptophylla,  Torr.  33-5,  44  7,  54, 

55-7,  65-7,  77 
.20  pandurata,  Meyer:  31-2,  51 

.15  purpurea,  Lam.  31-2 

.15  quamoclit,  L.  31-2 

SOLANACEA. 

Chamoesaracha  sordida,  Gray:  47,  67  ? 
.15   Datura  stramonium,  L.  31-4 
.15  var.  tatula,  31-2 

.20  Lycium  vulgare,  Dunal:  32,  43 


Petunia  violacea,  L.  32 
15    Physalis  lanceolata,  Mx.  31-3 
var.  hirta.  Gray  :  31 
va-f.  laevigata.  Gray:  31-3 
mollis,  Nutt.    15  ? 
15  philadelphica,  Lam.  31-2 

virginiana.  Mill.  31-3,  4^ 
15  viscosa,  L.  31-2 

.20   Solanum  caroliner  .  31-3,43-4 

dulcamara,  1^.  21,  81 
.20  elaeagnifolium,  Cav.  84 

.15  nigrum,  L.  31-3,  43 

.25  pubescens,  L.  31-2 

.25  rostratum,  Dunal:  31-5,43,  56,  67 

torreyi.  Gray:  41 
.20  virginianum,  L.  32 

GENTIANACEA. 

Erythrsea  beyrichii,  T.  &  G.  86 
.25    Eustoma  russellianum,  Griseb.  56-7,  65-9 
Gentiana  alba,  Muhl.  31 

andrewsii,  Grisebach:  31 
puberula,  Mx.  31 
saponaria,  L.   31 
Sabbatia  campestris,  N.  81 

ASCLEPIADACEA. 

.15    Acerates  auriculata,  Eng.  32,  47 
.15  lanuginosa,  Decaisne:  32 

.15  longifolia.  Ell.  31-2,  43,  56 

.15  viridiflora,  Ell.  31-4,  46,  43-4,   56 

var.  lanceolata,  Gr.  33 
var.  linearis,  Gr.  33 
Amsonia  taberncemontana,  Walt.  61 
.20   Anantherix  paniculata,  Desf.  32, 
•20   Apocynum  cannabinum,  L.  31-2 
•15  androsaemifolium,  L.  32-5,  56,  81 

'20   Asclepias  cornuti,  Dcsn.  31-3 
•20  incarnata,  L.   23,  31-4,  56 

•20  jamesii,  Torr.  56-9,  66-9 

meadii,  Torr.  31 
.20  obtusifolia,  Mx.  31-3 

.20  ovalifolia,  Dcsn.  31-2,  44,47;  81 

phytolaccoides,  Psh.  21 
.20  purpurascens,  L.  31-2,  47,  44 

quadrifolia,  L.  81 
.20  speciosa,  Torr.  47-8,  56,  64,  66-7 

stenophylla,  Gr.  33-4,  41 
Sullivan tii,  Eng.  31,  33 
.15  tuberosa,  L.  31-4,  42-4,  54-6 

var.  aurea:  56 
.20  var.  coccinea:  32,  42 

variegata,  L.  81 
.15  verticillata,  L.  31-3,  43,  47,  5^ 

.20  var.  pumila,  Gr.  47,  56,  66-7 

Asclepiodora  viridis,  Gr.  31,  33,  44 
.20   Enslenia  albida,  N.    12,  31-3 

Gonolobus  l0evis,.Mx.  61,71-2 
OLEACE/E.— See  Sapotaceae,  page  52. 

Gamopetalous  exogens 547  =  101G 
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APETALOUS    EXOGENS. 


ARISTOI.OCHIACE/l':. 

Aristolochia  sipho,  L'Her.   51,  81 
tomentosa,  Sims:  82 

Asarum  canadpnse,  L.  51 
NYCTAGINACE^C. 
.20   Oxybaphus  albidus,  Sweet:  31-2 
.20  hirsutus,  Sweet:  32,  56-7 

.20  nyctagineus,  Sw.  31-4,  43,  56,  81 

.20  angustifolius  Sw.  31-4,  43,  56,  81 

.20  var.  linearis:  31 

.20  var.  albidus:  31-2 

CHENOPODIACE^. 

Acnida  tuberculata,  G.  31-4,  56 
.15    Amaranthus  albus,  L.  31-2,  56 
blitoides,  Wats.  33,  56 
chlorostachys,  Willd.  31 
.20  hybridus,  L.  31-2,  56 

.15  hypochondriacus,  L.  3:2 

.15  paniculatus,  L.  31-2,  56 

.15  retroflexus,  L.  31-2,  56 

spinosus,  L.  31 
.20  torreyi,  Benth.  31-2 

Atriplex  patula,  L.,  var.  littoralis,  G.  65-6 
spicata,    Wats.   56 
.15    Chenopodium  album,  L.  31-4,  56 
.15  ambrosioides,  L.  31-2 

.20  anthelminticum,  G.  31-2,  81 

.20  boscianum,  Moquin:  31-2 

.20  botrys,  L.  20,  31-2 

glaucum,  L.    12 
.15  hybridum,  L.  31-3 

.20  murale,  L.  31-2 

.20  polyspermum,  L.  41,  56 

.20  urbicum,  L.  32,  71,  81-2 

.20  viridis,  L.  32,  56 

.15    Cycloloma  platyphyllum,  Moquin:    31-5, 

56,67 
.20  Froelichia  floridana,  Moq.  31-2,  34,  66 
gracilis,  Moq.  44,  56,  81 
Iresine  celosioides,  L.  66,  81 
Monolepis  chenopodioides,  Moq.  44  ? 

spathulata.  Gray:  33 
Phytolacca  decandra,  L.  31-3,  43 
Suseda  maritima,  Dumortier:  56,  65-6 
POLYGONACE^. 
.20   Eriogonum  annuum,  N.  46-7,  55-7,  67 

gracile,  Benth.  56  ? 
.20  longifolium,  N.  56,  66-8,  88 

microthecam,  N.,  var.  effusum,  T. 
&  G.  56,  66-9 
Fagopyrum  esculentum,  Moench:  31 
.15    Polygonum  acre,  HBK.  31-2,  43 
.20  amphibium,  L.  31-4,  81 

.25  var.  terrestre:  32 

.  15  aviculare,  L.  31-4,  36,  43,  56 

.15  .     var.  erectum,  31-2,  56 


Polygonum  camporum,  Meisner:  41 
.20  convolvulus,  L.  31-2,  43,  47,  56 

.20  dumetorum,  L.  32-4,  47,  81 

.20  var.  scandens,  G.  32-3 

.15  hydropiper,  L.  31-2,  43 

.15  hydropiperoides,   Mx.  31-2 

.15  incarnatum,  Ell.  31-2 

maritimum,  L.  31 

muhlenbergii,  Watson:  32  3 
.15  pennsylvanicum,  L.  31  4,  47 

15  persicaria,  L.  31-2,  43 

ramosissimum,  Mx.  31,  81 

sagittatum,  L.  81 
15  tenue,  Mx.  31-4 

15  virgir\ianum,  L.  31-3,  81 

Rumex  acetosella,  L.  31-2 

britannica,  L.  31-4,  44 

conglomeratus,  Murr.  32,61,  71 
20  crispus,  L.  31-2,  44 

engelmanni,  Ledebour:  31,  33 

maritimus,  L.  20,  31 

obtusifolius,  L.  20 

orbiculatus,  G.  33,  83 
20  salicifolius,  Weinmann:  yi,  43-4 

sanguineus,  L.    82 

venosus,  Psh.  36 

verticillatus,  L.   12 

LAURACEvE. 

Sassafras  officinale,  Nees:  71,  81 
Benzoin  officinale,  Nees:  71,  81 

SANTALACvE. 

.20   Comandra  umbellata,  N.  31-3 

LORANTHACE/E. 

Phoradendron  flavescens,  N.  81-2 

EUPHORBIACE/E. 

.15    Acalypha  caroliniana,  Walt.  33 

virginica,  L.  v.  gracilens,  G.   31-4 
Argyrothamnia  humilis,  Mueller:  66-7 
mercurialina,  Muell.   72 
.15   Croton  capitatus,  Mx.  12,  31-4,  42-5,  51, 
55-6,  61,  81 
glandulosus,  L.  31,  41,  84 
15  monanthogynus,  Mx.  3 1 -4,  43 

texensis,  Muell.  37,  56 
20   Euphorbia  corollata,  L.  31-4,43 
20  curtisii,  Eng.  31-2,  47,  81 

15  dentata,  Mx.  31-5,  43-4,  47 

15  dictyosperma,  F.  &  M.  31-4,  43-4 

geyeri,  Eng.  43,  81 
15  glyptosperma,  Eng.  31-4,  43 

hexagona,  N.  31-4,  46,  56,  66-7 
15  humistrata,  Eng.  31-2,  56 

15  hypericifolia,  L.  31-4,  43.  81 

15  maculata,  L.  31-4,  43 

,20  marginata,  Psh:  31-4,42-5,56 

montana,  Eng.  34,  56  [1118 
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EUPHORBIACE.^— CONT. 

Euphorbia  obtusata,  Psh.  23,  31 

petaloidea,  Eng.  34-5,  66-7 
prostrata,  Ait.  31,  51 
.15  revoluta,  Eng.  32-4 

.15  serpens,  HBK.  31-4,42 

Phyllanthus  carolinensis,  Walt.     14 
Stillitigia  sylvatica,  L.   83 
Tragia   nepeteefolia,    Cav.,  var.  ramosa, 
Muell.  25-6,  33 
stylaris,  Muell.  33-4 
urtictefolia,  Mx.  31-4 

URTICACE/E. 

Boehmeria  cylindrica,  Wjlld.  33,  44,  81 
.20   Cannabis  sativa,  L.  31-4 
.25    Celtis  occidentalis,  L.  Generally  distrib 

uted  through  the  state. 
.20   Humulus  lupulus,  L.  31-4,43 
-20   Laportea  canadensis,  Gaudichaud:  31-3 

Madura  aurantiaca,  N.  32 

Morus  rubra,  L.  12-16,  21-7,   31-5,   43-8, 
43-8,  51-6,  61-5,  71-3,  76-8,  81-6 

Parietaria  pennsylvanica,  Muhl.  12,  31-4, 
46-7,  56 
-20   Pilea  pumila,  G.  31-3 
.25    Ulmus  americana,  L.  Everywhere. 
.25  fulva,  Mx.  Nearly  everywhere. 

.20   Urtica  dioica,  L.   31-2 
.20  gracilis.  Ait.  31-3 

.20  urens,  I..  31 

CALLITRICHACE^. 

Callitriche  autumnalis,  L.   12,  47 
heterophylla,  Pursh:  44 
verna,  L.  31,  47 

CER ATOPH YLLACE^ . 

Ceratophyllum  demersum,  I^.  31 

PLATANACE^. 

.25    Platanus  occidentalis,   L.  In  all  eastern 

Kansas    wesi     to   6th   principal 

meridian. 
Apetalons  exogens 


JUGLANDACE^. 

Carya  alba,  Nutt.  =  Hicoria  ovata. 
amara,  Nutt.  —  H.  minima. 
Hicoria  alba,  L.  (Britton)  81-2 
.25  aquatica,  Mx.  f.  (Britt.)  E.  Kan. 

.25  glabra.  Mill.  (Britt.)  E.  Kansas. 

.25  minima,  Marsh.  (Britt.)  E.  Kan. 

.25  ovata,  Mill,  (Britt.)  Eastern  Kan. 

pecan.   Marsh.   (Britt.)    41,   51-2, 

61-2,  71-3,  81-4 
sulcata,  Willd.  (Britt.)  31 
Juglans  cinerea,  L.  62,  71 
.25  nigra,  L.  In  nearly  every  county, 

CUPULIFER^. 

Carpinus  americana,  Walt.  41,  51 
.25    Corylus  americana,  Walt.  21,  31-2,  41,  51 

Ostrya  virginica,  Willd.  31-3 
.25    Quercus  alba,  L.   11 -6,  21-5,  31-2,  43 

bicolor,  Willd.  Eastern  Kansas. 

falcata,  L.  63   ? 
.25  imbricaria,  Mx.  E.  Kansas, 

.25  macrocarpa,  Mx.  E.  Kan. 

.25  nigra,  L.    ii,  21,  31-3,  41,  61 

obtusiloba,  Mx.  31 

palustris,  DuRoi:  41,  51,  61 
.25  prinoides,  Willd.  31-3 

.25  rubra,  L.  32,41-3 

.25  tinctoria,  Bartram:  31-3 

BETULACEiE. 

Betula  nigra,  L.  81-2 

SALICACE^. 

Populus  alba,  L.  31-2 
.25  angulata.  Ait.  32,  43,  56 

.25  monilifera.  Ait.     Everywhere. 

Salix  cordata,  Muhl.  31 

var.  vestita,  Andersson:   33 
.25  var.  angustata,  And.  32,  81,  86 

,25  discolor,  Muhl.  22,  32,  81 

humilis,  Wahl.  33 
.25  longifolia,  Muhl.  21-4,  31-3 

lucida,  Muhl.  31 
.25  nigra.  Marsh.  31-3,  56,  86 

tristis,  Ait.  31 
67 


CONIFEROUS    EXOGENS. 


CONIFER/E. 

Pinus  mitis,  Mx.   51,  61,  74,  81 

Whole  ntimber  of  species  of  exogens 


Juniperus  virginiana,  L.    13,  16-17,  22-3, 
46,  53-4,  61,  64,  72-4,  83-4,  86-7 

; 1185 
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PETALIFEROUS    ENDOGENS. 


ARACE^. 

Acorus  calamus,  L.  20-1,  41,  81 
.25   Aris^ema  dracontium,  Schott.  31-3 
polyniorphum,  Chapman:  12 
.25  triphyllum,  Torr.  31-3 

Pistia  spathulata,  Mx.  47  ? 

LEMNACE.E. 

Lemna  minor,  L.  33,  51 

perpusilla,  Torr.  31 
Speirodela  polyrrhiza,  Schleiden:  33,  47 
Wolffia  Columbiana,  Karsten:  42 

TYPHACE^. 

Sparganium  eurycarpum,  Eng.  31,  41 
.25   Typha  latifolia,  L.  31-3,  56 

NAIADACE^. 

Naias  flexilis,  R.  &  S.  31,  43 
Potamogeton  amplifolius,  Tuck.  47,  14 

hybridus,  Mx.  31,  81 

lucens,  L.  12 

marinus,  L.  14 

natans,  L.  31,  67 

peclinatus,  L.  31 

rufescens,  Schrader:  44 

spirillus,  Tuckerman:  33-4 
Zannichellia  palustris,  L.  47  ? 

ALISMACE^. 

Alisma  plantago,  L.  31,  ;^^ 
Echinodorus  parvulus,  Eng.  31 

rostratus,  Eng.  31,  36 

radicans,  Eng.  52 
,25  Sagittaria  graminea,  Mx,  44,  82 

variabilis,  Eng.  31-3,  44,  56,  81 

HYDROCHARIDACE^. 

Anacharis  canadensis,  Planchon:  31,  41 
ORCHIDACE^. 

Cypripedium  parviflorum,  Salisbury:  31 
Habenaria  Iqucophaea,  G.  31 
Orchis  spedlabilis,  L.  31  ? 
Pogonia  pendula,  Lindl.  32  ? 
Spiranthes  cernua,  L,  C.  Richard:  40,  56 
gracilis,  Bigelow:  31 
graminea,  Lindl.,  var.  walteri,  Gr 
33,  52 

AMARYLLIDACE^. 

Cooperia  drummondii,  Herbert:  82 
Hypoxys  ere(5la,  31 

juncea.  Smith:  32 

H^EMODORACE^. 

Lachnanthes  tindoria,  Ell.  80 
DIOSCOREACE^. 

Dioscorea  villosa,  L.  40 


SMILACACE^E. 

.25   Smilax  glauca,  Walt.  32,  61-2 

.25  hispida,  Muhl.  32-3,  61-2 

peduncwlaris,  Muhl.  31 
.25  pseudo-china,  L.  32,  44 

.25  rotundifolia,  L.  31-2,  43-4,  51,  56 

tamnoides,  L.  81 

IRIDACE^. 

Iris  versicolor,  L.  31-2 
.25   Pardanthus  chinensis,  Ker:  20,  30-2 
.15  Sisyrinchium  albidum,  Raf.  32 
.15  anceps,  Cav.  31-2,  56 

mucronatum,  Mx.  31,  43 
Nemastylis  acuta,  Eng.  &  Gr.  61-2,  72 
LILIACE^. 

.25  Allium  canadense,  Kalm:  31-2,  43,  56 
cernuum.  Roth.  56,  81 
nuttallii,  Watson:  41,  51 
.15  reticulatum,  Eraser:  23,  31-3,  43,  56 

.15  stellatum.  Eras.  55 

Amianthium  muscaetoxicum,  Gray:  73-4 
Androstephium  violaceum,  Torr.  64,  74 

66-7,  84 
Asparagus  officinalis,  L.  32 
.25  Camassia  fraseria,  Torr.  31-2,  43 
.15   Erythronium  albidum,  N.  31-3 
americanum.  Smith:  32 
propullans.  Gray:  34 
Lilium  superbum,  L.,  v.  carolinianum, 

Chapm,  21 
Melanthium  virginicum,  L.  31 
.25   Nothoscordum  striatum,  K.  31-3,  52,  56 

Polygonatum  biflorum.  Ell.  31 
.25  giganteum,  Dietrich:  31-3,  43,  56 

Smilacina  racemosa,  Desf.  20,  31 
.25  stellata,  Desf.  31-3,  43,  56 

Streptopus  amplexifolius,  DC.  82 
Trillium  sessile,  L.  41 
Uvularia  perfoliata,  L.  31,  41 
.25  Yucca  angustifolia,  Psh.  56,  66-9,  77-8 
filamentosa,  L.  23,  33-4, 
Zygadenus  elegans,  Pursh:  32,  43 
nuttallii.  Gray:  :^5 

JUNCACE^. 

Juncus  acuminatus,  Mx,  8i 
articulatus,  L.  31 
balticus,  Deth.  56 
bufonius,  L.  31 
greenii,  Oakes  &  Tuck.  81 
marginatus,  Rostkow:  31 
nodosus,  L.  31 

v.megacephalus.T.  31-2,  56,  67 
repens,  Mx.  31 

scirpoides,  Lam.,  var,  echinatus, 
Eng.  31 
.15  var.  polycephalus,  Eng.  32, 72 

tenuis,  Willd.  13.  [1276 
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ONTEDERIACE^. 

Heteranthera  graminea,  Vahl.  57 
limosa,  Vahl.  31-3 
reniformis,  Ruiz   &  Pavon:  31, 
Pontederia  cordata,  L.  52 

COMMELYNACE.^. 

Commelyna  erecta,  L.  41 


33 


.25   Commelyna  virginica,  L.  31-3,  42-5,  53-7^ 
64-7,  81-2 

Tradescantia  pilosa,  Lehm.  31 
.25  virginica,  L    31-3,  43-4,  55 

.25  roseate  variety:  56 

.25  white  variety:  56 

Petaliferous  endogens .  ICX> 


GLUMIFEROUS    ENDOGENS. 


CYPERACE^. 

Carex  adnata,  Boott:  31 

argyrantha,  Tuckm.  12 
aestivahs,  Curtis:  31 
ampuUacea,  Goodenough:  31 
aperta,  Boott:  31 
aristata,  R.  Br,  56 
alveoluteus,  32  [Popenoe] 
buxbaumii,  Wahlenberg:  81 
cephalophora,  Muhl.  31 
conjuncta,  Boott.  31 
conoidea,  Schkuhr:  32,  44 
crinita,  Lam.  var.  gynandra,  Schw 

&  Torr.  81 
cristata,  Schweinitz:  31 
davisii,  Schw.  &  Torr.  31 
douglasfi,  Boott.  56 
emmonsii,  Dewey:  23,  31-3 
festucacea,  Schk.  31-2 
filiformis,  L.  44 
foenea,  Muhl.  31 
gracillima,  Schw.  12 
granularis,  Muhl.  31 
grisea,  Wahl.  44 
houghtonii,  Torr.  2ix,  31 
hystricina,  Willd!  44 
laxiflora,  Lam.  31 

var.  blanda,  Boott:  12 
liddoni,  Boott.  32 
lupulina,  Muhl.  44 
marcida,  Boott.  26 
meadii.  Dew.  41,  51 
muhlenbergii,  Schk.  31 
lanuginosa,  Nixon:  31-2 
lacustris,  Willd:  31 
novae-angliai,  Schw.  31 
oxylepis,  Torr.  &  Hook.  12 
panicea,  L.  31 
pennsylvanica,  Lam.   12,  31 
polymorpha,  Muhl.  31 
prsecox,  Jacq.  31 
richardsonii,  R.  Br.  44 
riparia,  Curtis.  31 
rosea,  Schk.  2ix 
schweinitzii.  Dew.  12 
scoparia,  Schk.  31,  56 
shortiana.  Dew.  81 
sparganioides,  Muhl.  21 
stenolepis,  Torr.  31 
stipata,  Muhl.  2ix 
straminea,  Schk.  31-2 
stricta.  Lam.  31-2 
trisperma.  Dew.  31 


Carex  utriculata.  Boott.  31 

vestita,  Willd.  31 

vulpinoidea,  Mx.  31,  44 
var.  setacea.  Dew.    12 
Cladium  mariscus,  R.  Br,  56 
Cyperus  acu^"inatus,  Torr."3i,  44 

aristatu^.      ottboell:  2>3 

baldwinii,  i       "•  51 

compressus,  L    31 

dentatus,  Torr.  3^ 
15  diandrus,  Torr.  31-2,  43.  56 

engelmanni,  Steud.  31 

erythrorhizos,  Muhl.  31 

filiculmis,  Vahl.  31 
15  inflexus,  Muhl,  32 

lancastriensis,  Porter:  31 

michauxianus,  Schult.  31 

nuttallii,  Torr.  62 

schweinitzii,  Torr.  31-3,  55 

spiculatus.  Wood:  53 

stenolepis,  Torr.  44 
.15  strigosus,  L.  31-2 

Eleocharis  acicularis,  R.  Br.  44 

compressa,  Sullivant:  44 

intermedia,  Schultes:  31,  36' 

obtusa,  Schultes:  31 
15  olivacea,  Torr.  31,  56 

.15  palustris,  R.  Br,  56 

quadrangulata,  R.  Br.  81 

rostellata,  Torr.  47 

tenuis,  Schultes:  31 

tricostata,  Torr.  31 
Fimbristylis  argentea,  Vahl.  81 

autumnalis,  Roemer  &  Schultes:  31 

capillaris,  G.  31 

laxa,  Vahl.  44 

spadicea,  Vahl.  44 
Fuirena  scirpoidea,  Mx.  55,  63-4 

pumila:  44,  63 
Hemicarpha  subsquarrosa,  Nees:  31 
Kyllingia  pumila,  Mx.  33-4 
Lipocarpha  maculata,  Torr.  31 
Scirpus  atrovirens,  Muhl.  31,  44,  47 

debilis,  Pursh:  31 

fluviatilis.  Gray:  31,  44 

validus,  Vahl.  31,  56 

lineatus,  Mx    31,  47 

maritimus,  L.  53-4 

polyphyllus,  Vahl.  31 

pungens,  Vahl.  53-4 

torreyi,  Olney:  32,  44 
Scleria  triglomerata,  Mx.  31  [1389* 
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31,44 
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GRAMINE.E. 

Agropyrum  glau 
repenSjBe 
,15    ■  violaceum,  Beauv 

Agrostis  alba,  L.  31 

data,  Trinius:  31 
exarata,  Trin.  32 
scabra,  VVilld.  31 
.15  vulgaris.  Withering:  31-2 

Alopecurus  alpinus,  Sm.  32,  44 
.20  aristulatus,  Mx.  32,  44,  56 

geniculatus,  L.  33,  44 
pratensis,  L.  32 
Ammophila  longifolia,  Benth.  56 
Andropogon  dissitiflorus,  Mx.  37,  57,  67 
hallii,  Vasey;  67-9,  77-8,  88-9 
.25  provincialis,  Lam.  In  every  county, 

saccharoides,  Swtz.  44,  88 
.25  scoparius,  iMx.  31-4,  43,  55-7,  64-5 

Aristida  desmantha,  Ruprecht:  86 
dichotoma,  L.  51,  81 
fasciculata,  Torr.  33 
gracilis,  Ell.  44 
.15  oligantha,  Mx.  32-4,44,  51 

purpurascens,  Poiret:  44,  56 
.15  purpurea,  Nutt.  32,  44,  56, 

ramosissima,  Eng.  61 
tuberculata,  N.  44 
Asprella  hystrix,  Willd.   31 
,15   Boutelouacurtipendulaaristosa,  Gr.  22-4, 
31-5,  42-5,  53-6 
hirsuta,  Lagasca:  31,  44,  56 
.15  oligostachya,  Torr.  31,  44,  47,  56 

.15    Buchloe  dactyloides,  Eng.    Everywhere. 

Brachyelytrum  aristatum,  Beauv.  31 
.25  Bromus  ciliatus,  L.  ,31-4,  56 

var.  minor,  Munro:  44 
racemosus,  L.  31 
secalinus,  L.  31-2,  44 
unioloides,  Willd.  32 
.25    Cenchrus  tribuloides,  L.  31-5,  42-5,  52-7 
.15    Chloris  verticillata,  Nutt.  32,  56,   67,  82 
Cinna  arundinacea,  L.  41 
pendula,  Trin.  81 
.25    Chrysopogon  nutans,  Benth.  31-3 

Cynodon  dactylon,  Pers.  32  ? 
.25    Dactylis  glomerata,  L.  31-4 
Danthonia  spicata,  Beauv.  32 
Deyeuxia  canadersis,  Beauv.  31 
Diarrhena  americana,  Beauv.  31 
Diplachne  fascicularis,  Beauv.  31 
rigida,  Benth.  88 
.15   Distichlis  maritima,  Raf.  56,  66 
Eatonia  obtusata.  Gray:  31,  33,  82 

pennsylvanica,  Gray:  31-2,  56,  84 
Eleusine  indica,  Gaert.  31-2 
avenaceum,  Beauv.  32 
.25    Elymus  canadensis,  L.  31-4,  44,  47 
striatus,  Willd.  31,  44,  47,  56 
.25  virginicus,  L.  31-4,  44,  47,  56 

.15    P>agrostis  capillaris,  L.  31-2 
frankii,  Meyer:  31 


.25   Eragrostis  major,  Host:  12,  22-3,  31-5, 
43-7,  .S3-7,  64,  74,  81 
oxylepis,  Torr.  66 
pectinacea,  Mx.  31 
pilosa,  L.  31 

purshii,  Schrader:  33,  45,  56,  84 
reptans,  Nees:  33 
tenuis.  Gray:  33 
Festuca  duriuscula,  L.  47 
elatior,  L.  43 
myurus,  L.  33 
.15  nutans,  Willd.  31-2 

•  15  ovina,  L.  31-2 

var.  brevifolia,  Watson:  84 
.15  tenella,  Willd.  31-4,  36 

Glyceria  acutiflora,  Torr.  31 

canadensis,  Trin.  31,  56 
nervata,  Trin.  31 
Gymnopogon  racemosus,  Beauv.  82 
.15    Hordeum  jubatum,  L.  32,  44,  55 
.15  pusillum,  Nutt.  31-3,  65 

.15    Koeleria  cristata,   Pers.  31-2,  42-5,  55-6 
var.  nitida,  Nutt.  31 
Leersia  lenticularis,  Mx,  32-4 
oryzoides,  Swz.  31,  44 
.15  virginica,  Willd.  31-3,  81 

Leptochloa  filiformis,  R.  &  S.  4T 
.15  mucronata,  Kth.  31-2,  51 

Lolium  perenne,  L.  32 
Melica  diffusa,  Psh.   31 
Muhlenbergia  capillaris,  Kth.  82 
.15  diffusa,  Schreber:  31-2 

.15  glomerata,  Trin.  23,  31-4,  42-4,  58 

gracilis,  Trin.  41 

var.  breviaristata,  Vasey:  64 
gracillima,  Torr.   48-9 
,25  mexicana,  Trin.  31,  44,  47,  56 

pungens,  Thurb.  68-9 
sobolifera,  Trin.  31 
sylvatica,  T.  &  G.  44 

var.  gracilis,  Scriljn.  32 
willdenovii,  Trin.  81 
.15    Munroa  squarrosa,  Torr.  46-9,  56-9,  67-9 
Oryzopsis  melanocarpa,  Muhl.  81 
Panicum  agrostoides,  Muhl.  81 
amarum.  Ell.  31 
autumnale,  Bosc.  44,  56 
15  capillare,  L.  31-3,  56,  81 

clandestinum,  L.  23,  31-3,  46-7 
colonum,  L.  81-3  ? 
crui-galli,  L.  31-2 
15  var.  hispidum,  Gray:  31-2,  56 

depauperatum,  Muhl.  44 
dichotomum,  L.  31,44 
var.  barbulatum,  Gray:  31 
var.  pubescens.  Lam.  31 
glabrum.  Gaud.  32 
latifolium,  L.  81 
microcarpum,  Muhl.  var.  sphaero- 

carpon,  Vasey:  31 
pauciflorum,  Ell.  31,  44 
proliferum.  Lam.  31 
15  sanguinale,  L.  31-2  (1517 
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GR  AMINES -CoNT. 

Panicum  serotinum,  Mx.  44,  56 
.20  virgatnm,  L.  31-3,81  ? 

viscidum,  Ell.  31 
walteri,  Ell.  (=;olonum)  ? 
Pappophorum  apertum,  Munro:  77  8 
Paspalum  fluitans,-Kth.   41 
Ixve,  Mx.  26,  56,  81 
setaceum,  Mx.  31-8 
virgatum,  L.  31-3,  81 
var.  latifolium,  Lee.  53-4 
var.  platyoxon,  Doell:  81 
Phalarus  arundinacea,  L.  31,  44 
.15  canarieiisis,  L   31-2 

.15    Phleum  pratense,  L.  31-2 

Phragmites  communis,  Trin.  22,  31-3 
Poa  annua,  L.  55-7 
.15  compressa,  L.  31-2,  56 

flexuosa,  Muhl.  43 
,15  pratensis,  L.  31-3 

.15  serotina,  Ehrh.  32,56 

sylvestris.  Gray:  31 
tenuifolia,  Nutt.  44 
trivialis,  L.  20 
Polypogon  littoralis,  Sm.  44 
Redfieldia  flexuosa,  Vasey:  67-9,  77-8,  88 
.15    Schedonnardus  texanus,  Steudel:  31-3,8 
.15    Setaria  glauca,  Beauvois:  31-2 
.15  var.  with  red  bristles:   32 


15    Setaria  germanica,  Beauv.  31 
15  viridis,  Beauv,   31-2 

Sorghum  halepense,  L.  41 
15    Spartina  cynosuroides,  Willd.  81-4,  42-4, 

56,  81 
25  gracilis,  Hook.  65,  87 

15  juncea,  WlUd.  31-2 

Sporobolus  airoides,  Torr.  24,  32,  56 
25  asper,  Kth.  31-2,  51 

confusus,  Fourn.  56 
15  cryptandrus,  Gray:  31-4,  44 

cuspidatus,  Torr.  31,  34 
depauperatus,  Vasey:^!,  52,  56 
heterolepis.  Gray:  31 
indicus,  R.  Br.  31 
vaginseflorus,  Torr.  31,  44 
25   Stipa  avenacea,  L.  32 
25  spartea,  Trinius:  31-2,  44,  56 

Triodia  acuminata,  Benth.  66-7 

15  seslerioides,  Benth.  31-3,  81 

stricta,  Benth:  81 

Triplasis  purpurea,  Chapm.  31 

25    Tripsacvim  dactyloides,  L.  31-4,  43, 5^ 

Trisetum  interruptum,  Buckley:  88 
25    Uniola  latifolia,  Mx.   31-3,81 

Zizania  aquatica,  L.  41     [Graminecs,  175 
Number  of  species  and  specijic  vari- 
eties of  Jlowe ring  plants 1564 


FILICES. 

Adiantum  pedatum,  L.  2ix,  30-3,  41,  81 
Aspidium  acrostichoides,  Swz.   62,  81-3 

noveboracense,  Willd. 

spinulosum,  Willd.  31 

marginale,  Swz.  63,  83 

goldianum,  Hook.  30 

thelypteris,  Swz.  33 
Asplenium  angustifolium,  Mx.  21X,  30 

ebeneum,  Ait.  62,  72-3,  82-4 

fllix-femina,  Bernhart;  2ix 

parvulum,  Mart.  &  Gale;  83 
Botrychium  ternatum,  Swa  rtz;  20,  5 

virginicum,  Swartz:  2ix,  31-2,  4 
Camptosorus  rhizophyllus,   Lk.  2ix,  30, 

33,71-2,81-2 
Cheilanthes  lanuginosa,  N,  35 

vestita,  Swz;  62 
.15   Cistopterus  fragilis,   Bernh.    21-2,   31-3, 
51-2,61-2,72-3,81-3 
Notholoena  dealbata,  Kz.  43,  61-2,81-4 

nivea,  Desvaux:  23 
Onoclea  sensibilis,  L.  30-2,  62 

var.  obtusiloba,  Torrance:  2ix 


Pellea  atropurpurea,  Link;  2ix,  23,  30-1, 
Z2>,  43.  61-2,  72-3,  81-4,  86-7 
wrightiana,  Hook.  35 
Polypodium  incanum,  Psh:  52,  62,  71-3 

vulgare,  L.  43 
Struthiopteris  germanica,  Willd.  30-1 
Woodsia  obtusa,  Torr.  12,  21-3,  31-2,  51-2, 
61-2,  72,  83 

MARSILIACEtE. 

Marsilia  quadrifolia,  L.  56 
uncinata,  Braun;  43 
vestita.  Hooker  &  Greville;  41 

EQUISETACE^. 

Equisetum  arvense,  L.  31-2,  56 
.15  hyemale,  L.  31-2 

Isevigatum,  Braun;  44 
robustum,  Braun;  31,  44 
sylvaticum,  L.  31 
.15  pratense,  Ehrh.  31-2,  56 

limosum,  L.  56 

lunarioides,  Swartz;  2ix  [38 

Whole  number  of  Kansas  species  and 
varieties  in  this  list 1602 
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INDEX  TO  BOTANICAL  LOCALITIES  OR  DISTRICTS. 


11  Doniphan  county. 

12  Brown  and  Nemaha ceunties,  Hiawatha. 

13  Marshallcounty,  Marysville,  Blue  Kapids, 

Seneca. 

14  Washington  county,  Haddam,  Hanover, 

Gieenleaf. 

15  Republic  and  Jewell  counties,  Mankato, 

Belleville. 

16  Smith  county. 

17  Phillips  ar.d  Norton  counties. 

18  Decatur  county,  Sappa  creek. 

19  Rawlins  and   Cheyenne  counties. 

20  Missouri  river  bluffs,  Leavenworth  and 

Atchison  counties. 

21  Atchison  county. 

21x  Leavenworth    and    Jefferson    counties. 
Fort  Leavenworth,  Valley  Falls. 

22  Jackson  county.  Holton,  Wetmore, 

23  Pottawatomie  county,  Irving. 

24  Clay  center,  (Uyde,  Randolph. 

25  Cloud  and  Mitchell  counties,  Concordia, 

Beloit. 

26  Osborne  county. 

27  Rooks  and  Graham  counties. 

28  Sheridan  county. 

29  Th'imas  ai'd  Sherman  counties. 

30  Wyandotte  county. 

31  Olathe,  Lawrence,  Baldwin.  Tonganoxie. 

32  S^hawnee  county,  Topeka,  Richland,  Meri- 

den. 

33  Manhattan,  Wamego,  St.  Marys.  Alma. 

34  Junction  city.  Chapman,  Wakefield. 

35  Minneapolis,  Lincoln. 

41  Miami  county.  Ottawa,  Osawatomie. 

42  Osage  county.  Buningame,  Quenemo.  ' 

43  Counctl  Grove,  Eskridge. 

44  Abilene,  Solomon  City,  Herington. 

45  Saliua,  Ellsworth. 

46  Russell  county. 

47  Ellis  and  Trego  counties.  Hays  City. 

48  Gove  county. 

49  Logan  and  Wallace  counties. 

51  Linn.  Garnett,  Mound  City. 

52  Burlington,  Waverly. 

53  Emporia,  Ct-ttonwood  Falls. 

54  Marion  county,  Florence. 


McPherson,  Lyons,  Sterling,  I  indsborg 

Barton  county,  Elllnwood,  Great  Bend. 

Rush  and  Ness  counties. 

Lane  and  Scott  counties. 

Wicliita  and  Greely  counties. 

Fort  Scolt. 

Bourbon  and  Allen  counties. 

Woodson   county,    Yates    Center,    lola, 
Humboldt,  Neosho  Falls 

Greenwood  county,  Eureka. 

Eldorado,  Newton,  Valley  <  enter. 

Hutchinson.  Halstead,  Arlington. 

Stafford  county. 

Lamed,  Kinsley,  Jetmore. 

Cimarron,  Garden  City,  Garfield  county. 

Carney  and  Hamilton  counties. 

Pittsburg, 

Crawford  and   Neosho  counties,  Girard, 
Erie. 

Wilson  county,  Fredonia,  Chnnute, 

Elk  county,  Howard,  Severy. 

Wich  ta,  Mulvane,  Douglass. 

Garden  Plain,  Conway  Springs,  Kingman. 

Pratt  county. 

Kiowa  and  Ford  counties,  Grcensburg, 
Fort  Dodge. 

Dodge  City,  Gray  and  Haskell  counties. 

Grant  and  Stanton  counties. 

Galena. 

Cherokee  and  Labette  counties,  Colum- 
bus. Oswego,  Parsons. 

Independent-e,  Montgomery  county. 

Chautauqua  county. 

Winfield,  Wellmgton. 

Argonia,  Harpe!",  Anthony. 

Barber  county. 

Comanche  and  Clark  counties.  Coldw.ater, 
Ashland. 

Meade  and  Seward  counties,  Meade  Cen- 
ter, Alkalon;/.^^ 

Stevens  witr'^Iorton  co 

Baxter  Springs. 

Coffeyville. 

Arkansas  City. 

Caldwell. 

Englewood. 


counties. 


A  Contribution  to  the  Knowledge  of  the  Grasses  of  Central  Kansas. 

By  Joseph  Henry. 


[The  following  list  was  prepared  and  sent  for  publication  at  my  request 
by  the  late  Joseph  Henry  of  Salina,  Kansas,  several  months  prior  to  his 
death,  which  occurred  suddenly  on  the  12th  of  October,  1887,  in  his  sev- 
enty-fifth year,  and  which  deprived  Kansas  of  one  of  the  most 
diUgent  of  its  botanical  workers.  Mr.  Henry's  work  with  the  mosses  of 
Kansas  is  weU  known  to  the  readers  of  the  Bulletin  through  the  reports 
of  the  Washburn  Biological  Survey.  It  included  also  the  sending  of 
many  Kansas  mosses  to  European  bryologists,  one  of  whom  has  pub- 
lished recently  (August,  1888)  in  the  Botanical  Gazette  a  new  species  of 


moss  {Campyloptis  ffenrici,  Cardot)  from  Saline  county,  Kansas,  making 
the  second  new  moss  from  that  county,  which,  like  the  first,  has  been 
made  a  namesake  of  Mr.  Henry  to  commemorate  his  labors  in  this  branch 
of  botany. 

The  list  of  grasses  here  given  is  a  further  monument  to  Mr.  Henry's 
activity,  including  84  species,  all  from  two  townships,  viz.,  Greeley  and 
Walnut,  of  Saline  county,  Kansas. 

In  the  following  list,  species  marked  with  an  asterisk  were,  as  Mr. 
Henry  informed  me,  first  recorded  as  Kansas  grasses  through  his  col- 
lections.—F.  W.  Cragin.] 
.*  Agrostis  alba,  L.     Seen  but  once  in  Walnut. 

A.  scahra,  Willd. 

Agropyrum  repens,  Beauv.,  var.    Common. 

A.  glaucum,  E.  &  S.    Kot  common. 

A.  molaceum.    Rare. 

*  Andropogon  furcatunfi,MM\i\.  {A.promncdalis,Tt?im..)    Two  varieties; 
common. 

*  A.  seoparium,  Mx.    Two  forms;  quite  common. 

*  A.  torreyanum,  Steud.    Rare. 

*  Alopecurus  alpiniis,  Lam.    Rare. 

*  A.  genieulatus,  L.    Rare. 

A.  genieulatus' Li.,  var.  aristulatus,  Munro.    Rare. 

*  Aristida  basiramea,  Engel.    Quite  rare. 

*  A.  gracilis,  Ell. 

*  A.  oUgantha,  Mx.    Seen  but  once. 

*  A.  purpurea,  Xutt.    Rare. 

*  A.  purpurascens,  l^wit.    Common;  abundant  in  Walnut. 

A.  dichotoma,  Linn. 

*  A.  stricta,  Mx.    Rare  in  Walnut  tp. 

*  A.  ramosissimd  (?).    Common  in  Walnut  tp. 

*  A.  (undetermined).    Quite  rare. 

Bouteloua  curtipendula,  Gray.    {B,  racemosa,  Lag.) 

B.  hirsuta,  Lag.    Common;  two  forms. 

*  B.  oligostachya,  Torr. 

*  Bromus  secalinus,  L. 
Buchloe  dactyloides,  Engel. 

Cenchrus  tribuloides,  L.    Quite  common. 
Chloris  vertiaillata,  [N'utt.    One  place. 
Cinna  arundinacea,  L. 
Diarrhena  americana,  Beauv. 
Eatonia  obtusata,  Gr. 
Eleusine  indiaa,  Gaert. 

*  Elymus  canadensis,  L.    Two  forms. 

*  E.  europwus,  L.  var.    Common. 
"^  E.striatus,^Yi\\^i. 

*  E.  virginicus,  L.    Two  forms;  common. 
E.  (undetermined).    Rare. 

E.  liystrix  gymnostomum. 

*  Er agrostis  hirsuta.    {E.  pectinaoea,  Gr.) 


E.purshii,  Schrad.    Three  forms. 

E.  tenuis,  Gr.    Two  forms. 

E.  (undetermined). 

Festuca  tenella,  Ell.    Two  forms. 

Hordeu  m  Jubatu  m,L. 

IT.  pmilhim,  Xutt.    Common. 

*  Kieleria  cristata,  L.    Two  forms. 

*  Leersia  oryzoides,  Swartz. 

L.  mrginica,  Willd.  > 

Lepturus paniculatits,  Nutt. 
MithJenhergia  diffusa,  Schreb.    Rare. 

*  M.  glomerata,  Trin.    Common;  two  forms 
M.  mexicana,  Trin.    Four  or  five  forms. 
M.  soholifera,  Trin.    Not  common. 

*  M.  sylmtica,  T.  and  G.    Rare. 
Panicum  autumnale,  Bosc. 

P.  capillar e,  L.    Two  forms;  quite  common. 

P.  clandestinum,  L.    Two  forms;  common. 

P.  depauperatum,  Mulil.    Rare. 

P.  dichotomum,  L.  (P.  villosum,  Ell.)    Three  or  four  forms;  Walnut. 

P.  pauciflorum,  Ell.  (P.  scoparium.  Lam.) 

P.  virgatum,  L.    Five  or  six  forms;  common. 

P.  ci'usgalli,  L.  {OpUsmenus.) 

P.  (undetermined).    Rare. 

P.  (undetermined).    Rare. 

*  Paspalum  {Panicum)  sanguina^,  Lam.    Two  forms. 
P.  setaceum,Mx. 

Polypogon  littoralis,  Sm.    One  locality. 

*  Poa  annua,  L. 

*  P.  serotina,  Ehrh.    Common. 

*  P.  tenuifolia,  Xutt.    Two  or  three  forms. 
Setaria  glauca,  Beauv.    Two  forms;  common. 

*  S.perennis,  Hall  &  Henry.     Two  forms,  wild  and  cultivated;  both 
different  in  all  respects  from  the  S.  glauca.    Rare. 

S.  viridis,  Beauv.    Quite  common. 

S.  triglomerata.  (?) 

Spartina  cynosuroides,  Willd.    Quite  common. 

S.  polystachya,  Willd.    Two  forms. 

*  S.  (undetermined).    May  be  a  variety  of  the  preceding. 

*  8.  acaulismna,  Henry.  ( ?).    Stemless  and  flow^erless. 
Sporobolus  asper,  Kth.    Several  forms;  common. 

S.  longifolius.    A  variety. 

*  S.  montarius,  Henry.    Walnut  tp. 

*  S.  cryptandrus,  Gray.    Several  forms. 

*  S.  vaginiflorus,  Torr.    Two  forms. 
8tipa  spartea,  Trin. 

THpsacum  dactyloides,  L.    Common. 
T.  monostachyon.    Rare. 
TridLspis  seslerioides.    Common. 
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Fourth  Contribution  to  the  Knowledge  of  Kansas  Algse. 

By  Francis  Wolle. 

The  following  is  a  list  of  Diatomacece  identified  in  a  gathering  of  sand 
made  by  Prof.  F.  W.  Cragin  and  Prof.  O.  C.  Charlton  -from  a  brook  fed 
from  a  large  bold  and  perennial  spring  of  clearest  water  at  Arlington, 
Reno  county,  Kansas.  The  locality  is  adjacent  to  the  Xorth  Fork  of  the 
Xinnescah  Riverj  the  geological  horizon  being,  as  Prof  Cragin  informs 
me,  but  a  few  feet  above  the  summit  of  the  brick-colored  "red-beds,"  and 
the  source  of  the  spring  being  in  gravel,  of  Tertiary  or  Quaterno-tertiary 
age. 

Ampliora  ovalis,  Kg. 

Cyinli>ella  gastroides,  Kg. 

Cocconeis  diaphana,  Wm.  Sm.  (C.  pediculus,  (?)  Ehr.) 

"  lineata,  Grun. 

Goinplioneina  constrictum,  Ehr. 
£l)itlieinia  argus,   Kg. 

"  gibba,   Ktz. 

"  tiirgida,  Ktz. 

Navicula  elliptica,  Kg.   (N.  Smithii,   Hrtb.) 

"  ampliigoniphus,  Ehr. 

"  gibba,  Ehr, 

••  inteiTupta,  Kg. 

"  major,  Kg. 

"  spbaerophora,   Kg. 

"  viridis,   Ehr. 

Nitzscbia  aiiiphioxys,   VVm.  Sm. 
Meridion  circiilare,  Ag. 
Synedra  vxlna,    Khr. 
Siirirella  (Campylodiscus)  spiralis,  Kg 

'•  splendida,  Ehr. 

Stauroneis  phoiniceiiteron,   Ehr. 

"  anceps,    VVm.  Sm. 

"  prodiicta,  Grun. 


Note. 

We  wish  here  to  acknowledge  with  many  thanks  the  generous  and 
prompt  response  on  the  part  of  the  following  friends,  to  a  call  which  we 
were  obliged  to  make  for  financial  aid  in  the  publication  of  Bulletin  No  7 : 

W.  A.  Ford,  I      W.  J.  ^McGee, 

G.  D.  Hale,  |      J.  R.  Mead; 

And  to  the  following  for  similar  aid  in  connection  with  Bulletin  No.  8: 


Miss  Mara  Becker, 
George  S.  Chase, 
Prof.  O.  C.  Charlton, 
J.  M.  Coburn, 
Ephraim  Cutter,  M.  T)., 
G.  T>.  Hale, 
L.  T.  Mathews, 
Angus  McMillan, 
Prof.  L.  C.  Wooster. 


R.  J.  Brown, 
I.  T.  Goodnow, 
Mrs.  Elizabeth  Mayo, 
Peter  Mc  Vicar,  D.D.,  LL.D., 
J.  I).  McLaren, 
J.  R.  Mead, 
B.  B.  Smyth, 
Prof.  J.  A.  Udden. 
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Contributions  to  the  Palaeontology  of  the  Plains.--No.  1. 

By  F.  W.  Cragix,  S.  B. 

Of  especial  interest  as  the  first  fossil  discovered  in  Kansas  from  a  stra- 
tum that  I  shall  for  convenience  call  the  -'Cheyenne  Sandstone,"*  a  hori- 
zon which  is  supposed  to  be  referable  to  the  Trinity  division  of  Texas 
and  Arkansas,  is  a  portion  of  the  stump  of  a  cycad,  similar  to  those  so 
well  known  from  the  Purbeck  Dirt-beds  of  England.  The  species  differs 
from  its  English  congeners  in  form  and  in  the  size  of  the  petioles.  The 
type  is  a  large  and  thoroughly  silicified  fragment.  It  is  between  eight 
and  nine  inches  in  length,  oblique,  and  represents  about  seven  inches  of 
actual  height.  It  consists  of  the  false-bark  only,  but  is  sufficiently 
characteristic  to  warrant  the  following  description  of  the  plant: 

Cycadoidea  mvnita,  sp.  nov.  -Trunk  broadly  ovate.  Axis  conic- 
ovate;  its  exterior  surface  molded  into  a  series  of  transverse  ribs  with 
broad  superior  and  narrow  inferior  slopes,  which  seem  to  mark  stages  of 
growth.  False-bark  thick,  becoming  gradually  less  so  above  and  below 
the  horizon  of  maximum  breadth  of  trunk;  consisting  of  radially  directed 
leaf -stalks  consolidated  into  a  compact  shell,  its  inner  surface  bearing 
ribs  complementary  to  those  of  the  axis  from  which  it  is  more  or  less 
readily  separable.  Leaf -stalks  consisting  of  a  dark  coarsely  vascular 
column,  invested  with  a  lighter  colored,  more  compact,  but  fibrous  and 
somew^hat  vascular  wall.  Form  of  petiole  wall  comparable  to  that  of  a 
tube  or  vase  with  rhombic  rim  and  thick  sides,  gaping  slightly  by  the 
distal  thinning  of  the  latter,  and  contracted  near  its  base  into  a  pedicel 
which,  as  seen  in  transverse  section  on  the  inner  surface  of  the  false- 
bark,  presents  a  reniform  or  hoof -print  outline.  Lower  leaf-stalks  larger 
than  the  upper;  also  more  crowded,  by  reason  of  which  many  of  them 

*No.  6  of  the  Belvidere  Section  of  No.  9  of  the  Bullktix  (p.  35t,  named  in  alhision  to 
Cheyenne  Rock  at  Belvidere,  Kansas. 


m 

are  misshapen  and  have  the  spiral  symmetry  of  their  arrangement  less 
perfect  than  that  of  the  upper.  Leaf-scars  transversely  rhomboidal, 
often  slightly  pinched  or  produced  at  the  extremities,  averaging  consid- 
erably larger  than  those  of  Cyeadoidea  microphylla  {Mantellia  eylindri- 
ca)  as  described  by  Mantell,  but  very  much  smaller  than  those  of  C. 
meyalophylla. 

The  dimensions  of  the^[trunk  can  be  but  approximately  estimated. 
The  greatest  transverse  diameter  must  have  measured  about  a  foot,  of 
which  the:false-bark  occupied  3.25  to  3.T5  inches  on  either  side.  The 
height,  less  definitely  determinable,  was  perhaps  12  to  15  inches.  The 
minimum  thickness  of  the  false-bark  in  the  upper  portion  of  the  frag- 
ment is  2.25  inches.  The  leaf-scars  measure  1  to  1.5  inches  by  .6  to  .8 
inch  (for  the  most|part  about  1.25  for  the  horizontal  dimension.) 

Owing;  to  the  superior  compactness  of  their  silicified  tissue  and  their 
consequent  greater  durability,  the  walls  of  the  petioles  stand  out  beyond 
the  included  coarsely  vascular  portion,  giving  the  weathered  surface  of 
the  false-bark  a  somewhat  honeycombed  appearance. 

In  form,  this  plant  seems  to  have  been  intermediate  between  Cyead- 
oidea meyalopJiylla  and  C.  microphylla.  It  is  nearer  to  the  latter  in  the 
size  of  the  leaf-scars.  It  is  referable  to  neither  of  these  forms,  and  is 
seemingly  new. 

The  earliest  recorded  discovery  of  Cycad  stumps  in  America  seems  to 
have  been  made  by  Mr.  T.  P.  Tyson,  of  Baltimore,  in  1860.  (First  Report 
of  Maryland,  p.  42,  Jan.,  18fiO.)  Through  the  favor  of  Mr.  Jules  Marcou, 
I  have  recently  been  allowed  to  examine  a  photograph  of  Mr.  Tyson's 
specimen.  This  photograph  is  one  that  was  given  to  Mr.  Marcou  by 
Prof.  L.  Agassiz,  to  whom  several  of  the  photographs  were  sent  by  Mr. 
Tyson  in  the  winter  of  '63-64,  [after  Mr.  Marcou  had  described  to  the 
former  the  same  specimen,  which  he  had  seen  in  November  in  the 
northern^part  of  Prince  George  county,  Md.,  about  sixteen  miles  north- 
east of  Washington.  Fortunately,  an  extended  two-foot  rule  has  been 
photographed  side  by  side  with  the  specimen,  so  that  it  is  possible  to 
compare  the  dimensions  of  the  stumps  and  the  leaf-scars  of  the  two 
species  with  perfect  accuracy;  and  I  have  no  hesitation  in  saying  that 
the  Maryland  and  Kansas  specimens  are  specifically  identical.  The  form 
of  the  Maryland  cycad  is  broadly  ovate.  Its  leaf-scars  have  the  same 
form  as  those  of  our  species  and  measure  but  a  trifie  smaller,  being  one 
to  one  and  a  fourth  (instead  of  one  to  one  and  a  half)  inches  in  horizontal 
dimension. 

AspiDioPHYLLUM  TiJiLOBATUM,  Lx.— The  geuus  AspidiophyUuni  prob- 
ably yields  the  largest  dicotyledonous  leaves  that  grew  on  the  Cretaceous 
shore-lines  of  Kansas.  A  specimen  of  ^4.  tyUobatvm  recently  collected 
by  Mr.  Charles  II.  Sternberg  in  the  Dakota  sandstone  of  Ellsworth  coun- 
ty, Kansas,  and  now  in  the  geological  museum  of  Washburn  College, 
measures  thirteen  and  a  half  inches  in  breadth,  and  is  certainly  one  of 
the  largest  fossil  dicotyledonous  leaves— if  not  the  largest— ever  collected 
in  the  State. 

Plat  ANUS  sp. -Leaf  large,  measuring  8.5  inches  across;  margin  with 
rather  prominent  rounded  teeth  opposite  the  primary  and  secondary 
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veins:  angular  divergence  of  the  primary  veins  of  the  lowest  pair  Mhont 
eighty-seven  degrees;  petiole  short  and  broad. 

The  leaf  here  described  is  of  interest,  both  on  account  of  its  preserva- 
tion in  a  kind  of  rock  in  which  land  vegetation  is  rare,  and  on  account 
of  its  bearing  on  the  question  of  the  physical  conditions  under  which 
sucli  rock  is  formed.  It  occurred  abundantly  in  a  stratum  of  the  finest, 
softest  chalk,  of  supposed  Niobrara  C'retaceous  age,  in  the  valley  of  the 
Cimarron  in  the  Public  Lands  south  of  ]Mead  county,  Kansas.*  AVe  have 
thus  clear  evidence  that  chalk  is  sometimes  formed  in  close  proximity  to 
land,  and  if  so.  then  presumably  in  water  of  but  moderate  depth.  This 
adds  another  link  to  the  chain  of  evidence  by  wiiich  many  geologists  are 
now  being  led  to  abandon  the  theory  of  a  de^p  sea  origin  of  chalk  in 
favor  of  one  involving  moderate  depth  as  a  formative  condition. 

OAKDir:>[  Kansasense,  Mk.  -This  shell,  originally  found  by  the  late 
Prof,  kludge  in  the  Dakota  sandstone  of  Bavaria,  Saline  county,  Kansas, 
is  one  of  the  commonest,  as  well  as  one  of  the  neatest,  shells  of  the 
Comanche  series  also  in  Kansas.  It  does  not,  so  far  as  yet  known,  descend 
to  Xo.  5  of  the  Belvidere  section,  and  is  most  abundant  in  the  clay  shales 
and  arenaceous  shell-limestones  of  Xo.  3  of  the  same.  The  type-speci- 
mens were  poor,  and  the  species  has  never  been  adequately  described  nor 
figured. 

The  following  descriptive  notes  are  based  on  ample  material  from  the 
Comanche  series  of  Kiowa  and  Comanche  counties  and  from  the 
Dakota  sandstone  of  Bavaria  and  of  Ellsworth  county.  Taken  in  con- 
nection Avith  Mr.  Meek's  original  description  and  figures,  they  constitute 
a  fairly  complete  account  of  the  species: 

The  shell  is  commonly  equilateral,  broadly  ovate  or  suborbicular  in 
marginal  outline,  with  nearly  straight  sloping  shoulders;  in  some  in- 
stances it  approaches  quadrate.  The  beaks  rarely  have  a  decidedly  an- 
terior position,  when  the  outline  becomes  oblique.  The  height  is  about 
equal  to  the  length,  either  dimension  exceeding  the  other  in  difl:erent 
specimens.  The  breadth  is  moderate,  but  variable.  The  numerous 
radial  stria^form  cost?e  of  the  outer  surface,  are  ordinarily— if  not  ahvays 
—interrupted  by  equally  numerous  lines  of  grow^th.  Mr.  Meek  seem  s 
to  have  considered  the  latter  only  an  occasional  feature;  but  it  is  prob- 
ably constant  in  well  preserved  adult  specimens.  Moreover,  it  can  hardly 
be  said  that  "Xo  traces  of  nodes,  or  projecting  points,  of  any  kind,  exist 
on  the  costfe  of  this  species;"  for,  in  unworn  specimens,  the  frequent  in- 
terruption of  the  costte  by  lines  of  growth  produces  a  rasp-like  armature 
of  compressed  and  prominent  granules  or  serruke,  which  becomes  obso- 
lete, gradually,  only  near  and  upon  the  beaks. 

The  largest  specimen  at  hand  has  a  height  of  1.3  inches.  An  average- 
sized  specimen  gives,  length  and  height  1.11  inches,  breadth  .79  inch. 

Inoceramus  Broavnii,  sp.  nov.— Shell  large,  fibrous,  equivalve,  inequi- 
lateral, short,  broad,  elevated,  and  concentrically  ribbed  and  striate; 
valves  boat-shaped,  or  unevenly  pear-shaped  in  exterior  view,  posteriorly 

*For  a  block  of  chalk  bearing  the  leaf  above  described  and  fraionents  of  others  of  the 
same  species,  the  Natural  History  Department  of  Washburn  College  is  indebted  to  Mr. 
Henry  Fares,  by  whom  tlie  writer's  attention  was  first  called  to  these  leaves. 
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shouldered,  depressed  on  the  summits  of  the  umboiial  region;  beaks  ob- 
tuse, incurved,  closely  approximated,  their  cavity  capacious;  hinge-line 
more  or  less  angulated  between  the  beaks,  provided  with  numerous 
transverse  cartilage  grooves;  interior  of  shell  bearing,  on  the  distal  part 
of  the  umbonal  cavity  (in  the  right  valve  at  least),  several  large  com- 
pressed teeth;  ribs  of  the  shell  six  to  eight  on  each  valve,  prominent, 
rounded,  broadening  from  their  origins  toward  the  convexities  of  tlie 
valves,  more  or  less  folded,  grooved,  and  striate  in  the  direction  of  their 
course. 

Dimensions:  height*  8.5  inAies,  breadth!  8  inches,  approximate  length  J 
6  inches,  thickness  mostly  .13  to  .25  inch. 

The  exterior  of  the  type-specimen  is  more  or  less  studded  with  the  in- 
ferior valves  of  Ostrea  conge.sta,  but  much  less  thickly  than  is  usual  with 
the  common  large  Inoeerami  of  the  Niobrara.  A  considerable  frag- 
ment of  a  younger  specimen  is  free  from  them. 

Believing  that  "He  is  a  thoroughly  good  naturalist  who  knows  his 
own  parish,"  and  in  recognition  of  the  valuable  aid  rendered  me  in  my 
studies  of  the  geology  of  Kansas  by  his  careful  work  in  the  stratigraphy 
of  his  district,  I  have  named  this  shell  in  honor  of  its  collector,  Benjamin 
Brown,  Esq.,  late  of  Knebworth,  England,  wiio  discovered  it  in  the 
Fort  Hays  Limestone,  and  at  some  ten  to  twenty  feet  above  the  base  of 
the  latter,  at  a  locality  known  as  "Devil's  Gap,"  near  the  post-office  of 
Tapley,  in  Osborne  county,  Kansas. 

The  wood-cut  of  Inoceramus  Cumeri  given  in  Mantell's  Medals  of 
Creation  (p.  401)  strongly  recalls  the  present  shell,  but  descriptions  of  the 
former  seem  to  forbid  reference  of  the  latter  to  it. 

liEMONDiA  Ferrissii,  sp.  uov.— Shell  compressed,  subquadrate  or  sub- 
quinquelateral,  closed  at  the  extremities;  beaks  antero-central,  the  length 
of  the  shell  being  related  to  the  distance  between^he  anterior  extremity 
and  a  point  opposite  the  beaks  in  the  ratio  of  0^2^  dorsal  margin  slightlyA'^ 
C6iauHre,h 0 n^'^ «» ,  l^oth  anteriqy  v^t^^cJ  posterior  to  the  beaks;  anterior  margin  round- 
ed; postero-dorsal  alY "  .;'>,/  o- ventral  angles  produced — the  former  reach- 
ing furthest  posteriX  >*'  mounded,  to  the  latter  extends  a  rather  low 
but  well-marked  umb  ,  ;  a  slight  concavity  in  the  surface  above  the 
umbonal  ridge  produc  s  ,  athe';  marked  concavity  of  the  posterior  mar- 
gin of  the  shell;  ventral  n.^rgin  nearly  straight  (slightly  conffiBtf  anterior 
to  the  postero-ventral  angle.  Surface  irregularly  marked^by  lines  of 
growth,  of  which  two,  in  the  type-specimen,  are  much  more  pronounced 
than  the  others.    Interior  unknown. 

Length,  1.02  inches;  breadth  (approximately),  .22  inch;  height,  .65  incli. 

Type,  a  right  valve,  from  an  arenaceous  shell-limestone  of  the  Xeoco- 
mian  (Comanche)  of  Kiowa  county,  near  Belvidere,  Kansas,  belonging  to 
No.  3  of  my  Belvidere  section,  and  collected  by  the  writer.  Named  for 
James  H.  Ferriss,  of  Joliet,  Illinois. 

Though  its  hinge-details  are  unknown,  this  shell  is  obviously  closely 
related  to  R.ftircata,  (Jabb,  the  type  of  the  genus,  described  with  other 
species  from  Sonora,  Mexico,  some  of  which  are  certainly  Neocomian. 
It  may  be  readily  distinguished  from  the  Mexican  species  by  its  smaller  size, 
less  elongate  form,  more  central  location  of  the  beaks,  less  prominent  um- 
bonal ridge,  and  by  its  upper  posterior  angle  reaching  further  backward 
than  the  lower. 

♦Measured  from  summit  of  umbonal  (convexity  to  ventral  border.. 

tDistance  between  greatest  exterior  convexities  of  valves. 

^Greatest  antero- posterior  diameter,  measm-ed  parallel  to  hinge-line. 
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Resting  iinconformably  upon  the  fine-grained  brick-red  deposits  of  the 
Triassic  of  southern  Kansas,  in  parts  of  Barber,  Pratt,  Kiowa,  and 
Comanche  counties,  on  the  upper  drainage  of  the  Medicine  Lodge  river 
and  on  Mule  creek,  may  be  seen  a  stratum  of  -f;-^'  false-bedded,  ht- 

toral  sandstone,  attaining  locally  a  thicknessf,       '■->..  ""<"•    It  is  ordi- 

narily rather  coarse-grained,  sometimes  grav^;;    i.ii£i<^^  ^y.  '^1'ties  ex- 

ceedingly fine.  Its  slight  but  variable  cohftfeney  ^irt^arts  to  it  a  j-^ed 
relief.  Indeed,  the  outcrop  of  this  rock  offers  mtire  variety  of  form  and 
color  than  that  of  any  other  formation  in  southern  Kansas,  though  its 
features  are  on  a  smaller  scale  than  that  seen  in  the  Gypsum  Hill 
Permian  of  Barber  county. 

Two  or  three  "Hell's  Half  Acres,"  mere  skeletons  of  the  original  stra- 
tum; the  "Xatural  Corral,"  in  the  southeast  corner  of  Kiowa  county;  the 
"Natural  AVell,"  in  Comanche  county,  near  Mule  creek;  Cheyenne  Rock, 
a  prominent  point  of  rocks  opposite  the  village  of  Belvidere;  and  nu- 
merous named  and  unnamed  chimney-rocks,  castles,  forts,  and  gulches 
—some  of  them  gaily  decorated  vdth  spots  and  stripes  of  purple,  crimson, 
scarlet,  and  brown,  but  of  prevailing  yellow,  grey,  and  whitish  shades 
—are  characteristic  features  in  the  relief  of  its  outcrop. 

The  dip  is  to  the  southeast. 

While  this  sandstone  seems  to  be  closely  related  to  the  Potomac  and 
Tuscaloosa  divisions  of  the  Atlantic  states,  to  the  Trinity  division  of 
Texas  and  Arkansas,  and  to  tlie  Atlantosaurus  beds  of  AVyoming  and 
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Colorado,  it  would  b3  premature  to  assert  positively,  at  this  time,  the 
precise  identity  of  any  two  of  these.  Incomplete  geographic  and  strati- 
graphic  dita  su^^est  a  probability  that  the  above-described  sandstone 
represents  a  portion  of  the  Trinity  division;  but  reference  of  it  to  the 
Trinity  division  in  any  way,  until  the  Indian  Territory  interval  has  been 
explored,  is  of  course  merely  a  supposition,  however  probable. 

Tlie  fauna  of  the  Trinity  division,  according  to  Prof.  Hill,  is  Purbeck- 
Wealden  in  its  affinities,  but  according  to  Prof.  Marcou,  it  is  referable 
to  the  upper  Jurassic.  That  of  the  sandstone  under  consideration  is 
wholly  unknown.  The  one  genus  known  to  belong  to  the  flora  of  the 
latter  ranges  from  the  Purbeck  to  the  upper  Neocomian,  but  the  species 
is  most  like  those  of  the  Purbeck. 

In  default  of  precise  knowledge  as  to  the  stratigraphic  and  palseon- 
tologic  equivalency  of  this  sandstone,  it  will  be  expedient  to  know  it,  for 
the  present,  by  a  local  name.  I  designate  it,  therefore,  as  the  Cheyenne 
sandstone,*  in  allusion  to  the  ('heyenne  Rock  at  Belvidere,  which  belongs 
to  it,  is  in  the  region  of  its  typical  development,  is  easily  accessible  by 
way  of  the  Mulvane  Extension  of  the  C.  K.  and  W.  Railway,  and  is  a 
well-known  point  in  that  region,  boasting  historical  prestige  as  an  Indian 
battle-ground. 

The  only  fossils  of  the  Cheyenne  sandstone  thus  far  discovered  are 
closely  related  to  those  of  the  "Purbeck  Dirt-beds"  of  England,  the  most 
important  being  a  portion  of  the  stump  of  a  cycad  of  the  genus  Cycad- 
oidea  {Matitellia).  The  species,  which  is  apparently  distinct  from  any 
of  the  several  known  forms  from  the  old  world  upper  Jurassic  and  lower 
Cretaceous,  was  described  in  December,  1889,  in  the  Bulletin  of  the 
Washburn  College  Laboratory  of  Natural  History  (Vol.  II.,  p.  65)t  under 
the  name,  Cyoadoldea  munita.  The  type-specimen  indicates  a  stump  a 
foot  in  diameter  and  of  about  the  same  or  a  little  greater  height,  and  of 
broadly  ovate  outline' in  side-view.  The  false-bark,  which  seems  to  have 
been  more  or  less  readily  separable  from  the  wood,  had  a  thickness  of 
3.25  to  3.75  inches  in  the  region  of  greatest  horizontal  diameter  of  the 
stump,  diminisliing  to  2.25  inches  or  less  in  tlie  upper  portion.  The 
rhomboidal  markings  on  the  exterior  of  the  false-bark  measured  1  to  1.5 
inches  by  .6  to  .8  inch  (for  the  most  part  about  1.25  inches  for  the  hori- 
zontal dimension.)  The  species  is  thus  intermediate  in  its  characters  be- 
tween C.  meyalopliylla  and  G.  iniaropUylla.  For  an  account  of  the 
character  of  the  inner  portion  of  the  leaf -stalk,  and  for  other  details,  the 
above-cited  reference  may  be  consulted. 

The  Maryland  cycad  announced  by  Mr.  T.  P.  Tyson  in  1860,J  was,  as  I 
am  informed,  taken  from  the  formation  now  known  as  the  Potomac 
Division.  A  photograph,  for  the  use  of  which  I  am  indebted  to  Mr.  Jules 
Marcou,  representing  this  cycad  with  an  extended  two-foot  rule  beside 
it,  and  thus  providing  for  accurate  comparison  with  the  Kansas  speci- 
men, indicates§  the  probable  specific  identity  of  the  Potomac  cycad  with 
the  latter. 

♦See  BuL.  WaHhb.  Coll.  Lab.  Nat.  Hisl..  No.  10,  p.  65  (Dec,  1889). 
t'H'ontributlonH  to  the  Paheontolofiy  oi  the  Plainis.— No.  1." 
:}:First  Report  of  Maryland,  page  43,  januarv,  ISJJO. 
§8ee  BuL.  Washb.  Coll.  Lab.  Nat.  Hint.,  No.  10,  p.  66. 
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Occurring?  abundantly  in  the  Cheyenne  sandstone  are  silicilled  loj?8  be- 
h)nirin^  to  trees  of  the  coniferous  sort,  but  of  j^enera  as  yet  un(h'terniined. 
riiey  are  presumably  allied  to  tliose  which  are  associated  with  Ci/cadoi- 
(fea  in  the  Purbeck  and  Xeocomian  of  England.  One  of  these  logs  was 
traced  by  the  writer  from  the  loose  sand  of  a  ravine  into  the  solid  sand- 
stone and  for  a  length  of  forty-live  feet,  which  included  neither  stump 
nor  tree-top.  the  smaller  end  having  a  thickness  of  thirteen  inches.  It  is 
to  this  sandstone  that  the  ordinary  petrified  logs  seen  in  door-yards,  and 
in  use  sometimes  as  hitching-posts  in  the  Sun  City  and  IJelvidere  dis- 
trict, belong. 

Seams  of  lignite  and  fragments  of  soft,  charcoal-like,  bituminized 
wood  occur  in  the  Cheyenne  sandstone  in  some  localities.  Careful  study 
of  these  may  lead  to  further  light  on  the  plant-life  of  Kansas  in  Jura-cre- 
tacic  times. 

The  false-bedded  structure,  the  drifted  logs  and  cycads,  and  the  bands  of 
lignite  all  testify  that  this  sandstone  was  deposited  in  littoral  waters. 

The  Cheyenne  sandstone  is  for  the  most  part  overlaid  with  the  Xeoco- 
mian  shales,  or  immediately  with  the  shell-conglomerate  (Xo.  5  of  Belvi- 
dere  section);  but  in  a  few  localities  the  shales  and  more  or  less  of  the 
sandstone  itself  have  been  eroded,  so  that  what  remains  is  covered  with 
tluviatile  Quaternary  and  recent  talus  deposits.  On  some  of  the  valley 
slopes  of  Soldier  creek,  near  the  east  line  of  Kiowa  county,  ledges  of 
Cheyenne  sandstone  may  be  seen  overlaid  with  calcareous  marl,  sand, 
and  gravel.  That  the  latter  is  disintegrated  Loup  Fork  conglomerate,  is 
shown  by  the  traces  of  incrustation  with  characteristic  Loup  Fork 
cement.  In  the  Comanche  county  "Xatural  Well"  above-mentioned,  the 
Cheyenne  stratum  forms  a  considerable  part  of  the  wall  and  is  found 
beneath  recent  alluvial. 

Of  the  extent  of  the  Cheyenne  division  beyond  the  limits  of  the  four 
counties  above  mentioned.little  can  now  be  said,aside  from  speculations 
as  to  its  equivalency  to  the  Potomac  and  Trinity  divisions.  It  seems  to  be 
lacking  in  Clark  county ,where  Xeocomian  shell-conglomerates  and  shales, 
similar  to  those  w  hicli  overlie  the  Cheyenne  sandstone  on  the  Medicine 
Lodge  river,  rest  directly  upon  the  lied-beds.  It  probably  reached  at 
least  as  far  east  as  the  west  line  of  Harper  county  originally,  near  which 
line,  though  in  Barber  county,  fragments  of  the  fossils  of  this  sandstone 
and  of  the  more  recent  Xeocomian  shell-conglomerates  occur  as  inclu- 
sions in  the  Loup  Fork  Tertiary  conglomerate.  Certain  sandstones  and 
mottled  white  and  deep  purple-red  clays,  associated  with  black  shale  and 
lignite,  resting  upon  the  Permian,  and  overlaid  by  strata  containing 
characteristic  fossils  of  Xo.  3  of  the  Belvidere  section,  and  which  out- 
crop on  the  w  estern  border  of  McPherson  county,  near  Windom,  are 
probably  the  equivalents  of  the  Cheyenne  sandstone  in  that  region. 

I  lirst  examined  the  Cheyenne  sandstone  about  the  first  of  January, 
1885,  and  partially  described  it  in  April  of  the  same  year  in  my  "Xotes  on 
the  Geology  of  Southern  Kansas"  (Bui.  Wash.  Coll.  Lab.  Xat.  Hist.  Xo.  3, 
p.  90),*  but  I  at  that  time  quite  misunderstood  the  stratigraphic  rela- 

*The  following  is  the  description  referred  to,  in  connection  with  a  Btlll  briefer  description 
of  the  shales  discussed  in  tbe  latter  part  of  the  present  paper:  it  is  of  interest  as  that  of  one 
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tions  of  that  region,  and.  referred  this  sandstone  to  the  IJenton.  It  was 
subsequently  visited  by  Mr.  Robert  Hay,  who  referred  it  to  the  Dakota 
(Tran.  Kan.  Ac.  Sci.  X,  22).  Still  later,  it  was  reconnoitered  by  Prof. 
Orestes  St.  John,  who  likewise  referred  it  to  the  Dakota  (Fifth  Bienn. 
Hep.  Kan.  State  Bd.  Agr.,  Part  II,  p.  143).  Since  the  fall  of  1884,  I  have 
had  frequent  opportunity  of  studying  the  region  in  which  the  Cheyenne 
division  occurs,  and  some  preliminary  results  of  that  study  were  pub- 
lished in  Xo.  9  of  the  Washburn  College  Bulletin,  under  the  title, 
"Geological  I^^otes  on  the  region  south  of  the  Great  ]3end  of  the  Arkan 
sas  lliver."  In  that  article  (p.  35)  I  have  briefly  redescribed  the  Chey- 
enne sandstone  and  placed  it,  in  my  Belvidere  section,  at  the  base  of  a 
series  of  shales  which  I  provisionally  referred  to  the  Comanche  series. 
Though  at  that  writing  I  suspected  its  identity  with  the  Dinosaur  sand 
(later  called  Trinity  division)  of  Prof.  Hill,  I  contented  myself  with  point- 
ing out  the  probable  age  of  the  overlying  shales  and  giving  a  section 
showing  the  relations  of  the  sandstone  to  the  latter.  On  receiving  my 
paper.  Prof.  Hill  expressed  his  belief  that  the  sandstone  in  question  was 
probably  referable  to  his  Trinity  division  (Ann.  liep.  Ark.  Geol.  Surv.  for 
1888,  II,  115).  The  data  which  the  writer  has  acquired  touching  the 
Cheyenne  sandstone  tend  to  confirm  this  opinion  and  the  suggestion  also 
made  by  Prof.  Hill  {op.  cit.,  p.  179)  that  the  Trinity  division  is  allied  to 
the  Potomac.  Indeed,  if  the  Cheyenne  sandstone  be  referred  to  the  Trin- 
ity division,  the  discovery  of  Purbeckian  cycads  in  the  Cheyenne,  in  con- 
nection with  the  previously  reported  occurrence  of  the  same  in  the  Poto- 
mac, adds  a  strong  link  to  the  chain  of  evidence  associating  the  Trinity 
division  with  the  Potomac. 

If  we  assume  that  the  Cheyenne  sandstone  is  referable  to  the  Trinity 
division,  it  is  remarkable  that  Ostrea  Frankliiii  should  be  widely  charac- 
teristic of  and,  so  far  as  now  known,  confined  to  the  latter  division  in 
Texas  and  Arkansas,  while  in  Kansas  it  is  lacking  in  the  same,  but 
characteristic  of  the  ^N^eocomian  series. 

It  thus  appears  that  Ostrea  FranUlini  is  common  to  the  Trinity  of 
Texas  and  the  Neocomian  of  Kansas;  and  if,  as  claimed  by  Marcou,* 
the  European  analogue  of  Ostrea  FrarikUni  is  O.  acuminata  of  the 
Kimmeridge,  it  is  not  easy  to  see  how  the  O.  Franklini  has  any  weight  in 
determining  whether  the  Trinity  division  be  more  nearly  related  to  the 
upper  Jurassic  or  to  the  lower  Cretaceous.    The  same  difficulty  remains 

of  the  r(nnarkal)le  color-displays  so  common  in  tlie  Cheyenne  sandstone  and  as  the  earliest 
printed  r(>f(M-(>nc(>  to  (li(»  londinLr  features  of  the  Cheypiine  and  Comanche  divisions  in  Kansas: 
*'A  locality  a  few  miles  southwest  of  Sun  City,  locally  known  as  th»>  'Black  Hill,'  affords  an 
easily  recoirnized  horizon  for  reference  in  any  studi(>s  that  may  be  made  of  the  neighboring 
formations,  being  well  uj)  above  the  gypsum,  cons])icuous,  and  quite  unique.  It  may  be 
designated  as  the 'I?lnck  Hill  horizon."  The  deposit  from  which  the  hill  talces  its  name  it« 
ti  bed  of  carbonaceous  and  rapidly  decomposing  shale. 

"In  connection  with  the  shale  are  found  fragmentary  seams  of  poor  lignite.  Immediately 
above  and  below  this  is  a  layer  of  shell-conglomerate,  made  tip  largely  of  Ostrea  and  Grj/- 
phaea.  Below  these  is  a  formation  quite  unlike  any  other  I  have  seen  or  heard  of  in  Kansas, 
and  well  worth  a  visit  to  the  i)lace  to  see.  It  is  a  vari(>gated  sandstone,  unfortunately  too  fria- 
ble for  utility,  but  disi)laying  a  most  beautiful  variety  of  colors.  Brown,  pur^)le,  blue,  crim- 
son, scarlet  .pink,  orange,  h'mon-yellow,  and  white:  these  and  many  intermediate  shades  may 
be  seen,  in  brightest  coiitrasts  and  most  delicate  blendings.  Streaked  and  interstreaked  in  a 
tortnous  manner,  clouded  and  blended,  blotched  and  blurred,  the  dispositions  of  the  colors 
are  as  endless  as  their  shades." 

♦American  Geologist,  Dec,  1889,  p.  361 
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if  Ostrcd  (hihleti.sis  of  the  Montbeliard  Kiinnu'iidjife  be  consideivd,  with 
Hill,*  the  Kiiropeau  form  of  O.  Franklin  I.  rienraceni  sfroinhifonnis 
beins?  common  to  both  Piirbeck  and  Wealden  {Jl(f«  Hill),  is  likewise  un- 
available as  a  criterion.  If  the  fact  that  the  only  known  ri)|)er  Xeoco- 
miant  ''t/cadoirfea  {(\  uinlfind,  Carr)  is  a  small  species,^  conclusively  in- 
dicated that  the  forms  of  this  genus  underwent  a  gradual  diminution  in 
size  from  Purbeckian  through  Xeocomian  time,  the  large  size  of  the 
Kansas  and  Maryland  specimens  would  seem  to  refer  them  to  the  upper 
Jurassic.  But  there  remains  a  geographical  explanation  of  the  small 
size  of  C.  indnsa,  which  is  at  least  plausible,  not  to  mention  the  alleged 
inferiority  of  data  from  botany,  as  contrasted  with  those  from  marine  in- 
vertebrate zoology  as  chronologic  criteria. 

The  estuarine  sediments  at  the  base  of  the  American  Cretaceous 
can,  therefore,  hardly  be  referred  to  the  Purbeck  or  to  the  "VVealden  with 
perfect  satisfaction  as  yet,  and  are  probably  best  considered,  for  the 
present,  as  transition  rocks,  or  Jura-cretacic. 

In  portions  of  the  Kansas  counties  of  Kiowa,  Comanche,  Clarke,  Meade, 
Ford,  Pratt,  Barber,  Harper,  Kingman,  McPherson,  and  liice,  and  over- 
lying the  Cheyenne  sandstone  wherever  the  latter  occurs,  may  be  seen 
remnants  of  a  geological  stage  which  is  of  especial  interest;  first,  because 
it  is  one  which  was  discovered  in  Indian  Territory,  and  announced  as 
found  there,  thirty-five  years  ago,  by  Prof.  Jules  Marcou,  but  which,  as 
an  American  formation,  has  been  ignored  by  the  rank  and  file  of  Ameri- 
can geologists  from  that  day  nearly  to  this;  and  again,  because  its  Ameri- 
can geography,  stratigraphy,  and  palaeontology  are  still  very  imperfectly 
known. 

This  is  the  Xeocomian.  It  includes,  in  the  southern  Kansas  district, 
a  series  of  marine  shales,  with  subordinate  sandstones,  shell-conglomer- 
ates, and  shell  breccias,  situated  between  the  base  of  the  Dakota  and  the 
summit  of  the  Cheyenne  sandstone.  Over  a  large  part  of  this  district, 
owing  to  erosion  of  one  or  both  of  the  latter  formations,  the  Neocomian 
rests  upon  the  Triassic  or  is  overlaid  directly  by  the  Tertiary.  Its  shales 
are  usually  light  drab  or  buff  in  the  upper  portion,  and  of  a  dark  slate 
color  in  the  lower.  The  most  conspicuous  feature  of  its  outcrop  is  the 
horizon  of  dark,  slate-colored  shale.  The  color  of  this  horizon  has  led 
to  much  useless  prospecting  for  coal.  Lignite,  indeed,  often  occurs  in 
it  in  seams,  fragments,  and  pockets,  but  is  nowhere  found  of  such  quality 
and  quantity  as  to  be  practically  available  as  a  fuel. 

ItSjOutcrop  in  Kansas  is  mostly  linear  and  very  irregular.  Beginning 
on  northern  tributaries  of  the  Medicine  Lodge  river  in  the  northwestern 
part  of  Barber  county,  it  extends  up  the  valley  of  that  river  to  points  on 
the  headwaters  a  few  miles  north  and  west  of  Belvidere;  thence  to  the 
west,  in  an  irregular  southeasterly  directed  loop,  to  a  point  in  the  bed  of 
Bluff  creek,  Clark  county,  a  few  miles  above  Vanhem ;  and  thence  south- 
west to  a  point  on  Crooked  creek,  Meade  county,  near  Odee.  AVest  of 
these  points,  it  passes  beneath  the   upland.      It  reappears  in  the  Public 

*Ann.  Rep.  Geol.  Surv.  Ark.  for  1888,  II,  131  and  132. 

tPrestwich.    Geology:  Chemical,  Physical,  and  Stratigraphical,  Vol.  II,  p.  270. 
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Land  between  the  Cimarron  and  the  Xorth  Fork  of  the  Canadian  in  the 
region  where  these  streams  most  closely  approach  each  other.  This  and 
some  limited  occurences  in  the  divide  between  the  lied  Fork  and  the 
Cimarron,  south  of  Avilla,  connect  it  with  the  Canadian  and  Washita 
river  district  in  which  it  was  first  recognized  in  its  true  relations  in  1853 
by  Prof.  Marcou. 

Of  the  two  divisions  into  which  the  American  Xeocomian  can  be  more 
or  less  distinctly  separated  in  Texas,  only  the  older,  the  Fredericksburg 
of  Prof.  Hill,  is  present  in  Kansas.  The  actual  contact  of  the  Dakota 
series  upon  the  Fredericksburg  division  is  well  shown  near  the  heads  of 
Bear  creek  and  the  Little  Sandy,  in  Clark  county.  It  is  less  perfectly 
shown  by  the  contact  of  remnants  of  a  Dakota  ledge  entombed  in  Loup 
Fork  calcareous  sandstone  at  the  point  where  the  trail  from  Dodge  City 
to  Camp  Supply  descends  from  the  divide  north  of  Ashland.  At  the 
Blue  Cut  hill,  S.  S.  W.  of  Belvidere,  in  Kiowa  county,  and  on  many  high 
points  in  this  and  neighboring  counties,  boulder-remnants  of  the  Dakota 
sandstone  overlie  the  Fredericksburg  shales  and  usually  bear  incrustations 
which  unmistakably  indicate  their  release  from  the  Loup  Fork  calcareous 
sandstone.  We  have  thus  clear  evidence  of  the  former  deposition  of 
Dakota  sediments  upon  those  of  Fredericksburg  age  over  this  region 
and  of  their  subsequent  removal  from  most  of  it  by  erosion.  At  the 
West  Bear  creek  locality,  in  Clark  county  the  superimposed  Dakota 
shows  a  thickness  of  forty  feet. 

The  thickness  of  the  Is^eocomian  series  in  Kansas  is  variable,  but  prob 
ably  nowhere  exceeds  150  ft.  This  maximum  is  apparently  reached  in 
Kiowa  county,  south  of  the  Medicine  river.  Li  the  high  bluffs  of  Bluff 
creek,  below  Yanhem,  it  measures  nearly  as  much.  At  many  localities 
it  ranges  between  60  and  100  feet.  Xorth  and  east  of  the  Medicine  river  it 
becomes  thinner.  In  portions  of  Kingman,  Harper,  Barber,  Comanche 
and  Clark  counties,  the  ]N"eocomian  has  been  entirely  eroded  from  areas 
where  its  former  presence  is  attested  by  numerous  specimens  of 
Oryphwa  Pitcheri  and  a  small  QryphtJia  which  is  perhaps  distinct  from 
the  latter  and  fragments  of  characteristic  shell-breccia.  Xorth  of  Sharon 
both  of  these  forms  of  Gryphoea  are  included  abundantly  in  the  Loup 
Fork  conglomerate,  together  with  shell-breccia  and  fragments  from  the 
(Jheyenne  and  Triassic  sandstones,  showing  the  working  over  of  the  Meso- 
ozoic  rocks  by  the  Tertiary  lake  waters. 

The  dip  of  the  Xeocomian  series,  as  a  whole,  like  that  of  the  Cheyenne 
Sandstone,  is  eastward  and  southward.  Individual  strata  are  subject  to 
considerable  undulation,  and  may  dip  for  a  short  distance  in  any  direc- 
tion. 

In  Kansas,  the  Fredericksburg  shales  rest  everywhere  upon  the 
Cheyenne  sandstone  or  upon  the  Triassic  red-beds,  with  the  possible 
(but,  I  think,  improbable)  exception  of  one  or  two  localities  in  Mc- 
Pherson  and  adjoining  counties,  where  the  absence  of  Cheyenne  sediments 
from  beneath  a  part  of  the  Fredericksburg  may,  at  some  point,  bring  the 
latter  directly  upon  the  Permian  shales  and  limestone.  . 
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The  sections  given  below  will  afford  an  adequate  idea  of  the  prevailing 
eharaoter  and  local  variation  of  the  Xeoconiian  of  southern  Kan- 
sas, and  of  its  relations  to  older  and  more  recent  formations: 

BELVIDERE  SECTION. 


No. 


Top 

of 

hill. 


Appro  X. 
Thickness 

m  FEET. 


25—30 


40—50 


^-40 


15—20 


.5—1 


20-^0 


Description. 


(Thi8  horizon  overlaid  in  [neighboring  heights  with  Tertiary  conglomerate.) 


Light  olive-brown  or  yellowish-brown  earthy  shale,  with  nnmeroun 
layers  of  glossy,  purple-red  Ostrea  Franklini  breccia,  in  which  large  speci- 
Iniens  of  Gryphoea  Pitcher i  are  imbedded. 


Same  as  No.  1  (from  which  it  is  elsewhere  not  separable,  and  here  not 
sharply  so),  but  with  additional  thin  layers  of  brown-yellow  calcareous  sand- 
stone, which  are  in  part  barren,  in  part  charged  with  valves  of  two  or  three 
small,  undetermined  species  of  bivalve  moTlusks,  and  sometimes  with  Os- 
trea Franklini. 

Shales  similar  to  those  of  Nos.  1  and  2,  but  becoming  darker  below  and 
thus  imperceptibly  grading  into  the  upper  part  of  those  of  No.  4;  intercala- 
ted throughout  with  bands  of  hard,  arenaceous,  yellow  limestone;  the  latter 
usually  charged  heavily  with  molluscan  shells,  among  which,  Cyprimeria 
crassa,  Cardium  Kausaseme,  Ostrea  Franklini,  Turritella  Marnochii, 
var.  Belviderei,  and  an  Anchura  allied  to  A.  ruida  are  the  most  abundant. 


Dark,  slate-colored,  carbonaceous  shale,  weathering  into  scale-like  chips, 
with  occasional  yellow  and  brown  streaks,  often  impregnated  with  sulphuric 
acid  and  charged  with  beautiful  radiate  and  rhomboidal  selenite  crystals, 
with  occasional  bands  of  dark,  arenaceous  limestone  (sometimes  compact 
sandstone)  containing  fossils  apparently  identical  with  some  in  No.  3,  and 
thin  bands  of  lignite. 


A  gray  shell-conglomerate  composed  mostly  of  molluscan— in  part,  of 
other  invertebrate— fossils  of  many  species.  Gryphoea  vars.,  Exogyra 
flabellata,  Triyonia  Emoryi,  Idonearca  vulgaris,  Cardium  Belviderei 
Cyprimeria  gradata,  Turritella  Marnochii,  Ammonites  acuto-carinatus, 
A.  Pedernalis,  and  a  Serpula,  like  S.  intrica,  are  some  of  the  more  abun- 
dant forms. 


The  Chevenne  sandstone.  —  Obliquely  laminated,  mostly  incoherent 
sandstone,  commonlv  grey,  or  grey  and  yellow,  but  often  gorgeously  decora- 
ted with  crimson,  purple,  scarlet,  orange,  yellow,  brown,  and  other  colors. 
Sometimes  impregnated  with  sulphur  i^chiefly  in  the  upper  part),  which 
often  incrusts  its  exposures  with  a  yellow  "blossom."  It  contains  frag- 
ments and  bands  of  lignite,  and  silicified  cycads  and  conifers. 


Fine,  soft,  brick-red  sandstone,  marlstone,  and  shale,  forming  here  the 
imit  of  the  pre-cretaceous  "red-beds,"  and  of  supposed  Triassic  age. 


Besides  the  more  characteristic  species  above  noted,  the  following  are 
the  forms  thus  far  found  in  No.  3  of  the  Belvidere  Section:  Gryphoea 
Pitcher i*  Mort.,  same,  var.  fornieulata  White,  Neithea  quinquecostata 
Sby.,  ( ?)  PUeatula  arena ria  Mk.,  Inoceramus  sp.,  Limopm-  sp.,  ( ?)  Nurmla 
sp.,  Remondia  Ferrissii  Cragin,  Trigonia  Emoryi  Con.,  Cardinm  sp. 
(quite  distinct  from  the  abundant  C.  Kansaseme  Mk.),  Cyprifia  ovata 
M.  &  H.,  Pholadomya  (?)  elegam,  (?)  Mactra  sp.,  (?)  Glohicoiicha 
elevata  Shum.,  Neritina  sp.,  Turritella  Marnochii  White  (typical).  Am. 
monites  ac?^^Q-cari-m^i<and  a  number  of  forms  of  undetermined  genera- 

*Of  this  species  two  specimens  before  me  differ  in  no  re^spect,  save  in  their  more  triangular 
outline,  from  the  analogons  G.  dmloni  of  the  European  Neocomian. 
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Similarly  in  Ko.  5,  occur  the  following  forms,  in  addition  to  those 
above  given:  Ostrea  dilumana  L.,  Anomia]  tellinoides  Mort.,  A.  argen- 
taria  Mort.,  Neitliea  quinquecostata  Sby.,  Pinna  sp.,  Gervillea  sp. 
(allied  to  G.  anceps  Desh.),  Modiola  Burlingtonensis  Whitf.,  Limopsvi  sp., 
Idoneai'ca  (?)  Tippana  Con.,  Cardimn  Billamimf^hy. ,  (?)  Goiildia*  sp., 
Pholadomya  SanetaSabce  Roem.,  Liopistha  protexta  Con.,  Homomya  alta 
Roem.,  Scalaria  sp.,  (?)  Lithotrochus  sp.,  and  several  other  genera  not  yet 
satisfactorily  determined,  ^o.  5  has  also  yielded  a  specimen  of  coral  of 
the  family  Astrteidw,  and  several  casts  of  large  sigmoid  burrows  (lenzi- 
toid  in  cross-section),  supposed  to  be  those  of  a  Xereid  worm. 

The  Cardiiim  designated  in  l^o.  5  as  C.  Belviderei,  is  allied  {fide  Mar- 
cou)  to  the  ^eocomian  C.  Cornitelianum  D'Orb. 

Most  characteristic  of  ^o.  5  are  several  small  forms  of  Gryphcea, 
ranging  from  an  inch  to  an  inch  and  a  half  in  height.  One  of  the  com- 
monest of  these,  save  for  the  characteristic  sulcus  seen  on  the  posterior 
slope,  bears  striking  resemblance  to  the  Jurassic  G.  areuata  (incurva). 
This  feature,  however,  belongs  especially  to  G.  FltcJieri.  Such  a  combina- 
tion of  characters  in  one  variety  perhaps  points  to  the  origin  of  the  latter 
species  from  a  small  gryphsean,  the  American  analogue  of  the  former. 
Another  prominent  variety  has  the  beak  much  less  produced  and  the 
umbonal  slope  radiately  grooved  or  striated. 

BLUE  CUT  MOUND  SECTION. 


No. 

Appkox. 
Thickness 

IN  FEET. 

Description. 

Top 

of 

hill. 

On  and  about  the  summit  of  the  mound  are  scattered  a  few  fragments  of 
Loup  Fork  calcareous  .sandstone  and  numerous  bowlders  (the  largest  5 — 8 
ft.  long)  of  dark-brown  Dakota  sandstone. 

\ 

20 

tipper  part  with  bowlders  of  Dakota  sandstone;  lower  part  with  debris 
of  brown-and-purple-banded,  often  hollow,  concretions  of  claj'-ironstone, 
associated  with  yellow  clay-shale.    No  fossils  detected. 

2 

20 

Greenish-yellow  clay-shale  with  plates  of  light,  yellowish-brown  to 
rust-colored  sandstone  having  clay-ironstone  concretion-roughened  faces: 
both  clay  and  stone  containing  very  large  Gryphaea  Pitcheri.  Ostrea 
Franklini  also  appears  sparingly  in  the  lower  part. 

3 

2.5 

Olive-grey  or  olive-brown  to  yellow  or  buff  earthy  clay-shales  with 
numerous  thin  strata  of  Ostrea  Franklini  breccia,  containing  some  mostly 
rather  large  specimens  of  Gryphaea  Pitcheri.  (Supposed  equivalent  of 
No.  1  of  the  Belvidere  Section.) 

4 

10—15 
2.5 -.30 

Forming  upper  third  of  the  east  face  of  the  "Blue  Cut."  Similar  to 
No.  8  lithologicaliy,  but  graduating  below  into  the  dark  shale  of  No.  5. 

5 

Lower  two-thirds  of  east  face  of  "Blue  Cut."  Dark  slate-colored  or 
bluish-black  shales  with  bands  of  shell-couirlomerate:  the  shale  containing, 
in  the  lower  part  most  uljiiiuhinlly.  Cyprimcnd  crdssd,  Turritelht 
Marnochii,yiir.  Belvidcrvi,  Curdiuin  K<ins<ise)isi\  Lcptosoleii  Beh'iderei, 
Avimonitcs  lielvidcrei,  A mtnotn'tcs  ariito-cdrinatiis,  Exogyra  flabellata, 
Gryphaea  l'itrlii'n\  and  O.drcd  Fnniklini,— the  latter,  with  some  Gr. 
Pitcheri  and  an  occasioiinl  Exoy.  flahellata,,  making  up  several  stony 
layers  of  shell-conglomerate  three  to  ten  inches  in  thickness. 

*The  interior  features  of  this  very  common  shell  are  obscured  in  the  specimens  thus  far 
collected.    Prof.  Marcou  thinks  it  an  Astarte. 


Xo.  5  yields  also  a  species  of  Polyzoan  and  vertebra*  of  a  TMesiosaurid. 

The  Grypho'd  of  the  lower  part  of  Xo.  2  of  this  section  are  of  remarka- 
ble size,  ranging  from  three  to  four  inches  in  height,  and,  at  a  locality 
nearly  a  mile  east  of  the  Hhie  Cut,  equally  large  ones  occur  at  the  same 
horizon.  One  of  the  latter  reaches  a  height  of  four  and  three-eights 
inches;  it  is  of  the  typical  triangular  form. 

X"os.  4  and  <)  of  the  Belvidere  section,  followed  up  the  Medicine 
Lodge  river  and  Otter  creek,  can  be  traced  to  within  about  a  furlong  of 
the  Blue  Cut.*  where  they  pass  beneath  the  level  of  the  Otter  creek  val- 
ley, the  horizon  of  the  sandstone  probably  passing  under  the  Hlue  ( 'ut  at 
a  depth  of  between  thirty  and  forty  feet  below  the  (loor  of  the  cut. 

On  the  north  slope  of  a  ravine  which  skirts  the  Blue  Cut  mound,  and 
but  a  few  rods  distant  from  the  latter,  occur,  in  yellow  shales,  lamin;e  of 
yellowish  grey  sandstone,  or  arenaceous  limestone,  containing  numerous 
small,  rostrate,  entire-margined  bivalves  of  undetermined  genus,  with 
occasional  specimens  of  Cardium  Kansasense,  Cyprimeria  (-rnssa,  and  a 
rather  large  species  of  Inoceraimts.  Of  these  forms,  the  first  charac- 
terizes Xo.  2;  the  three  latter,  Xo.  3  of  the  Belvidere  Section.  In  its 
lithology  and  in  the  state  of  preservation  of  its  fossils,  this  horizon  re- 
sembles Xo.  2.  of  the  Belvidere  Section.  It  probably  represents  a  pas- 
sage-horizon between  X'^os.  3  and  2  of  the  Belvidere  Section.  It  has  not 
been  detected  in  the  Blue  Cut  Mound  Section  proper,  where,  if  present,  it 
is  probably  to  be  found  inXo.  4,  the  fossils  of  which  are  still  unexamined. 

The  above-mentioned  contact  of  the  Dakota  upon  the  Xeocomian  is 
shown  in  the  following  section  of  the  bluffs  near  the  head  of  West  Bear 
creek  in  Clark  county: 

UPPEK  WEST  BEAR  CREEK  SECTIOX. 


No. 

Appro  X. 
Thickness 

IN  FEET. 

Descriptiox. 

I 

40 

Loup  Fork  Tertiary  calcareous  conglomerate. 

2 

Dark  brown  to  yellowish  Dakota  sjandstone,  containing  meagre  frag- 
ments of  dicotyledonous  leaves. 

3 

20-30 

Grayish  white  clay,  interstratified  with  horizontal  and  oblique  beds  of 
soft  yellowish  brown  sandstone,  varying  to  arenaceous  clay  more  or  less 
abundantly  charged  with  clay-ironstone  concretions,  the  latter  locally  so 
abundant  that  nearly  the  entire  thickness  of  the  horizon  l)ecomes  one  com- 
pact and  massive  ledge  of  clay-ironstone  concretions.  Fragments  of  G. 
Pitcheri  in  the  basal  portion,  which  is,  in  f«ct,  a  transition  to  No.  4,  are  the 
only  traces  of  fossils. 

4 

75-90 

Blue  and  yellowish  gray  or  brownish  shale  (the  upper  20  or  90»feet 
usually  yellowish  or  olive  gray  and  the  lower  part  blue,  but  the  blue  color 
often  prevailing  nearly  or  quite  to  the  upper  limit),  with  selenite  crystals 
and  thin  plates  of  arenaceous  shaly  limestone  in  which  (chiefly  in  the  upper 
part  of  the  series)  occur  Gn/phoea  Pitcheri,  Gryphcea  vesicularis  Lam., 
Trigonia  Emoryi,  Ostrea  Franklini,  Pholadomya  Sancta-sabce,  Cardium 
Hiflanum,  C.  Kansaseme,  Idonearca  vulgaris,  and  species  of  Anomia, 
Inoceramus,  Cyprimeria,  etc.,  too  obsx;ure  for  specific  identification. 

*The  "Blue  Cut^'  is  on  the  line  of  the  C.  K.  &  W.  Railway,  a  few  miles  S.  S.  W.  of  Belvidere. 
The  Belvidere  Section  includes  a  ravine  and  a  hill  at  the  top  of  the  same,  half  a  mile  to  a 
mile  nearly  due  south  of  Belvidere. 
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I  have  not  been  able  to  separate  Xo.  4  of  this  section  into  distinct 
paljeontologic  horizons.  Here,  as  elsewhere,  the  lowest  and  darkest  por- 
tion of  the  dark  horizon  is  void  of    fossils  or  nearly  so. 

The  prevailing  pattern  of  the  Qryphtea  PlU-heri  of  this  locality  is  dif- 
ferent from  that  of  the  Belvidere  and  Blue  Cut  mound  districts.  In 
that  of  the  latter  localities  the  tendency  in  the  outline  of  the  larger  num- 
ber of.  specimens  is  toward  an  isosceles  triangle;  in  that  of  the  Bea^ 
Creek  specimens  what  may  be  called  the  "bowl"  of  the  valve  tends  to  a 
circular  outline,  from  which  the  umbonal  region  is  prominently  produced. 
Specimens  somewhat  approaching  this  type  occur  also  on  the  upper  part 
of  Thompson  Creek  in  Kiowa  county.  Of  Grryphcea  veslcularh;  I  have 
collected  one  typical  specimen  only.  This  specimen,  from  near  the 
top  of  Xo.  4  of  the  West  Bear  Creek  Section,  seems  specifically  identical 
with  that  figured  by  Prof.  Whitfield  in  Monograph  IX  of  the  U.  S.  Geo- 
logical Survey  (PI.  IV,  Fig.  1),  and  still  more  closely  agrees  with  the  form 
illustrated  in  Fig.  1,  Plate  IV  of  Marcou's  Geology  of  Xorth  America 
under  the  name  Oryphma  dllatata,  var.  TiKmrncarii.  Certain  forms  of 
G-ryphxi  occurring  on  Bear  Creek  lead  me  to  suspect  that  it  would  be  pos- 
sible to  collect  a  series  of  forms  connecting  Pitclieri  with  vemmlaris. 
The  Ostrea  Franklini  of  this  locality  is  chiefiy  of  a  large  and  thick  va- 
riety, offering  marked  contrast  to  the  thin  and  fragile  form  that  prevails 
in  Kiowa  county.  The  Bear  Creek  Inoeeramus  is  identical  with  that 
seen  at  Belvidere,  and  near  the  Blue  Cut.  The  absence  of  Turritella 
here  (complete,  so  far  as  yet  observed)  is  noticeable. 

On  Bluff"  creek,  also  in  Clark  county,*  we  again  find  the  Xeocomian 
well  developed.  Passing  down  the  valley,  we  first  meet  with  it  in  the 
bed  of  the  creek  not  far  below  the  old  (Peter  Henderson)  crossing  of  the 
Camp  Supply  trail.  It  is  here  overlaid  with  Tertiary;  but  at  the  Thomas 
ranch,  three  miles  further  up  the  creek,  occurs  a  limited  outcrop  of  soft, 
gray  to  yellow  and  red  sandstone,  which  is  probably  a  ledge  of  the  Dako- 
ta. The  outcrop  below  the  Camp  Supply  trail  is  largely  blanketed  by 
the  sand  and  gravel  of  the  channel.  It  consists  of  slabs  of  blue  laminat- 
ed sandstone,  associated  with  blue  and  yellow  clay  mud  (the  latter  evi- 
dently water-soaked  shale)  and  containing  obscure  fossils,  among  which 
I  have  recognized  Gryphoea  Fiteheri,  Triyonia  Emoryi,  Idonearca  vul- 
garis, Cardlum  Hillamim,  and  obscure  forms  supposed  to  be  Cardium 
Kaiisaseiis-e,  Cyprlmeria,  Mactra,  a  radiately  ribbed  Ostrea,  and  a  large- 
areolated  Polyzoan.  Immediately  below  V'anhem  occurs  a  ledge  of 
shell-breccia  of  Ostrea  Fraiiklini,  Gr.  Fiteheri,  etc. 

Half  a  mile  lower  down  the  creek  occurs  a  forty  or  fifty  foot  bluff'  of 
Xeocomiau  shale  (of  the  usual  olive-gray  to  yellowish  color  in  the  upper 
.  part),  with  arenaceous  laminie  in  some  of  which  Ostrea  Franklini  so 
abovmds  as  to  form  a  breccia,  while  others,  less  crowded  with  fossils, 
contain  this  form  together  with  Gr.  Fiteheri,  Tr.  Emory ii,  Card.  Hilla- 
num,  Cyprimeria,  etc.  Other  laminae  consist  of  cone-in-cone  having 
curious,  circular,  shallow,  funnel-shaped  depressions,  concentrically 
ribbed  with  reversed  imbrications.    The  funnels  commonly  vary  from 


*For  important  faciliUes  afforded  me  by  Henry  Faren,  Ehq.,  of  Fares'  Ranch,  in  aid  of  my 

"         "  ■  here  make  grateful  acknowledgment. 
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an  inch  to  four  or  live  inclies  across,  and  are,  i)erliai)s.  a  fourth  as  deep; 
some  have  raised  borders  of  uniform  width  and  are  of  remnrkahle  sym- 
metry. ( 'one-in-cone  is,  in  general,  a  common  structure  in  tlie  sliales  of 
the  Kansas  Xeocomian. 

Some  three  miles  below  Vanhem  the  bluffs  form  a  large  amphitheatre, 
the  east  bluff  rising  200  feet  above  the  creek-bed  with  great  abruptness, 
and  offering,  at  the  southern  end,  the  following  section: 

BLUFF  CREEK  SECTION. 


No. 


Approx. 
Thickness 

IX  FEET. 


Description. 


Lake  Marl  slope. 


Loup  Fork  calcareous  concretionary  grit,  with  remains  of  Elephas, 
Mastodon,  Aphelops,  Equus,  etc. 


I        Neocomian  shales,  light  olive  brow-n  to  yellowish  gray  in  the  upper 
third  of  its  thickness  (wnich  is  also  more  or  less  arenaceous),  becoming 
"*"         'gradually  bluish  or  dark  slate-colored  below.     Fossils  mostly  of  the  com- 
moner Neocomian  sorts— not  separated  into  faunal  horizons. 


g jQ      !        Soiled  grayish  brown  sandstone,  of  soft  earthy  texture,  with  slight  ad- 
mixture of  dark  earth  or  shale.    No  fossils  observed. 
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Dark  (olive-brown  to  blue-black)  Neocomian  shales,  nearly  barren  of 
recognizable  fossils,  and  based  on  the  Triassic  Red-beds. 


A  portion  of  Xo.  4  of  the  Bluff  Creek  Section,  at  the  lower  end  of  the 
"amphitheatre,"  is  cut  off  from  the  main  stratum  and  stands  as  a  rapidly- 
wasting  pinnacle.  This,  and  certain  features  of  the  outcrop  of  the  stra- 
tum in  the  bluff"  itself,  remind  one  of  the  Cheyenne  Sandstone,  and  the 
occurrence  of  such  a  stratum  so  far  above  the  base  of  the  series  indicates 
a  partial  return  to  the  physico-geographic  conditions  under  which  the 
Cheyenne  Sandstone  was  formed. 

At  a  point  a  few  miles  below  the  "  amphitheatre  "  on  Bluff'  creek,  and 
about  a  mile  above  the  entrance  of  Hackberry  creek,  the  base  of  the 
Cretaceous  is  marked  by  a  shell-bed  which  has  close  lithological  resem- 
blance to  Xo.  5  of  the  Belvidere  Section,  but  is  more  or  less  colored  by 
material  incorporated  from  the  Red-beds.  The  prevailing  fossils  in  this 
shell-bed  are  Trigonia  Emoryi  and  Ostrea  dihiviana,  the  stratum  being  a 
breccia  chieffy  of  the  former  shell,  with  an  arenaceous  matrix,  and  occa- 
sional specimens  of  Exogyra  fiabeUata,  Idonearca  vulgaris,  etc.  Fifty  to 
seventy-five  feet  above  this  shell-bed,  and  separated  from  it  by  a  slope, 
there  outcrops  a  second  arenaceous  gray  shell-i-ock  in  which  the  fossils 
are  very  obscure,  but  whose  lithologic  resemblance  to  Belvidere  5  is  per- 
fect, and  which  yields  the  large  sigmoid  worm-burrow  of  the  la  ter.  Its 
horizon  is  apparently  close  to  that  of  the  unfossiliferous  stratum  of 
earthy  sandstone  seen  in  the  Bluff  creek  "  amphitheatre "  (Xo.  4  of  sec- 
tion.) 

The  occurrence  here  of  two  strata  lithologically  and  pala?ontologically 
like  Belvidere  5,  one  basal,  the  other  median  in  the  series,  and  the  associa- 


80 

tion  of  the  latter  with  a  sandstone  not  unlike  the  Cheyenne,  gives  some 
color  to  the  supposition  that  whatever  be  its  palaiontologic  relation  to  the 
upper  Jurassic,  the  Cheyenne  Sandstone  should  at  least  be  considered 
stratigraphioally  a  member  of  the  lower  Cretaceous.  Indeed,  at  the 
point  of  disappearance  of  the  (Uieyenne  stratum  near  the  Blue  Cut,  may 
be  seen  indications  of  a  change  in  the  character  of  the  stratum,  as  if  it 
were  a  premonition  of  a  giving  place  of  the  sandstone  to  shale,  by  which 
latter  the  sandstone  is  at  other  places  more  or  less  invaded. 

Of  the  county  of  Comanche,  the  Xeocomian  series  is  best  developed 
in  the  northeastern  part,  where  it  resembles  that  of  the  adjoining 
part  of  Kiowa  county,  both  lithologically  and  in  the  abundance  of 
Cyprimerla  crassa,  Turritella,  and  associate  fossils  of  the  Belvi- 
dere  Section.  The  horizon  of  the  small  GfryphcEa  combining  features  of  Q. 
Pitcheri  with  those  of  Q.  arouata  (N'o.  5  Bslvidere  Section),  also  appears 
here  between  the  Cheyenne  Sandstone  and  the  black  shale;  but  the  fossils 
are  often  poorly  preserved,  by  reason  of  the  excess  of  sulphur,  iron,  and 
gypsum.  The  black  hill  south  of  Avilla,  which  I  have  crossed,  I  have  never 
found  time  to  examine;  but  I  have  casually  observed  Gryplum  Pitcheri 
Ostrea  Franklini,  Cypri?nerla  crassa,  etc.,  as  among  its  fossils.  The  wide 
separation  of  this  hill  from  other  outcrops,  and  the  numerous  loose  speci- 
mens of  GiryplKxa  scattered  about  to  the  west  and  to  the  northeast  of 
Avilla,  taken  in  connection  with  the  outcrops  on  Elk  and  Mule  creeks, 
testify  to  the  former  existence  of  the  Xeocomian  series  over  the  entire 
county,  and  to  its  subsequent  extensive  erosion. 

Loose  Gryplma  and  Exogyra  also  occur  in  the  western  parts  of  Har- 
per and  Kingman  counties. 

It  was,  till  recently,  supposed  that  the  Xeocomian  formation  did  not 
occur  north  of,  nor  indeed  quite  to,  the  .Arkansas  river.  In  my  "Geological 
^N'otes  on  the  Region  South  of  the  Great.  Bend  of  the  Arkansas,"  (Bul.  9, 
p.  37,  Feb..  1889)  I  announced  the  discovery  of  a  supposed  Comanche  out- 
crop on  the  west  line  of  McPherson  county.  This  locality  has  been 
insufficiently  examined,  but  is  characterized  by  yellow  to  blue-gray  shales 
with  layers  of  Ostrea  Franklini  breccia  and  other  stony  layers  in  which 
Cardlum  Kanmnense  occurs,  together  with  Tiirrltella  Marnochll,  var. 
Belvlderel,  and  a  species  of  Nerltlna  (apparently  identical  with  that  from 
Belvidere),  and  one  of  Dentalium.  With  others  of  the  normal  form,  occur 
frequent  specimens  of  the  Tnrrltella,  in  which  the  apical  region  is  re- 
markably produced  and  attenuated.  Bands  of  red  and  yellow  ochre  occur 
here    One  or  two  similar  outcrops  occur  in  the  east  part  of  Rice  county. 

I  have  used  the  older  name,  "Xeocomian,"  in  preference  to  the  later 
one,  "Comanche,"  throughout  in  this  article  because,  as  it  seems  to  me, 
there  is  no  member  of  the  American  Cretaceous  which  is  so  clearly  refer- 
able to  a  European  clironologic  equivalent  as  the  series  of  shales  here 
passed  in  review.  The  name  "Cheyenne  Sandstone,"  herein  applied  to 
Belvidere  6,  is  used  merely  as  a  temporary  convenience.  It  is  quite  likely 
to  become,  when  the  pakeontologic  and  stratigraphic  relations  of  Xo.  6 
are  better  known,  a  synonym  of  "Trinity  Sandstone,"  as  the  latter  will 
perhaps  become  "Potomac"  and  that,  at  length,  "Wealden"  or  "Purbeck." 
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